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PREFACE 



For many years, pellet and BB guns pow- 
ered by carbon dioxide, CO2, have held a fasci- 
nation for many shooters. While airguns also 
have a great deal of appeal, many shooters do 
not like to pump them up. The spring piston 
air rifles are heavy, long, and require a consid- 
erable force to cock them. The fact that a small 
cylinder of liquefied C0 2 can be inserted in a 
pistol or rifle and many shots fired without 
having to do manual labor to supply power 
must appeal to many shooters. As a result, the 
demand for C0 2 -powered guns is at an all- 
time high. To meet the demand, manufactur- 
ers have produced some of the most innovative 
tools in the shooting sports. New models 
appear frequently with a degree of realism that 
has to be seen to be believed. 

Although air and C0 2 guns are often con- 
sidered together, there are significant differ- 
ences between them. Because the C0 2 guns 
contain enough propellant to fire numerous 
shots, the emphasis is on making repeating 
guns that hold several pellets in readiness for 
subsequent shots. By holding the pellets or 
BBs in a magazine (cylinder or in-line), the 
shooter can fire a series of shots simply by 
pulling the trigger. Modern manufacturing 
methods allow the external shell of the hand- 
guns to resemble almost any firearm. The 
result is that C0 2 handguns are virtually 
indistinguishable from the firearms they 
mimic. This is undoubtedly one of the pri- 
mary reasons for their popularity. 

While the fascination that comes with 
shooting a C0 2 -powered pistol or rifle that 



looks and functions almost like a firearm is 
considerable, many of the guns powered by 
C0 2 are very capable instruments. Some are 
capable of outstanding accuracy and some 
have enough power to make them useful to 
the small game hunter and pest shooter. 
Many of the C0 2 guns have features that 
make them logical choices for training per- 
sons new to the shooting sports. However, the 
most compelling aspect of C0 2 guns is that 
they are fun to shoot. Even when the cost of 
the C0 2 cylinders is included, shooting a C0 2 
gun is an inexpensive sport. 

In spite of the immense interest in C0 2 
guns, there does not exist a book devoted 
solely to these guns. My intent in writing this 
book is to provide a user's guide to C0 2 guns 
that gives their specifications, instructions for 
their use, and the performance characteristics 
for almost all of the available models. Along 
with this information, also presented are a 
brief history of the development of C0 2 guns, 
an elementary discussion of the basic princi- 
ples of C0 2 power, and a simplified treatment 
of ballistics as related to pellets. A major por- 
tion of the book is devoted to detailed discus- 
sions of specific models of C0 2 pistols and 
rifles. In addition to almost all of the currently 
produced models, many of the vintage C0 2 
pistols and rifles are also discussed in detail. 
Much of the information found here has not 
previously been collected in a single volume. It 
is hoped that this book will be widely viewed 
as the textbook of C0 2 guns. 



CHAPTER 1 



THE HISTORY OF 
AIR AND C0 2 GUNS 



THROUGHOUT HISTORY, MAN has 

sought for ways to launch projectiles that 
would eliminate the necessity for being close 
to a target, whether food or foe. David did not 
engage in hand-to-hand combat with Goliath 
but let fly a stone at his opponent. In that 
case, the swirling sling generated a force on 
the stone that when released sent it outward 
with considerable force. Archery has been 
employed for perhaps 4000 years. Pulling the 
bowstring to the rear causes the limbs of the 
bow to be flexed due to the stored energy. The 
work done by the archer pulling back on the 
string appears as stored energy in the bow. 
Upon release, the arrow is driven forward 
with considerable velocity. The use of a solid 
propellant that burns rapidly to generate a 
large volume of gas behind a projectile and 
thus drive it down a bore has been known for 
perhaps 1000 years. Work to develop new 
projectile systems is not a recent thing. 

Probably the first use of a compressed gas 
to force a projectile down a tube involved the 
use of air compressed in the lungs and mouth 



of some fellow using a wooden tube as a 
blowgun. However, when and where we do 
not know. Blowguns shooting poisoned darts 
are lethal to both humans and game and they 
are still employed in some parts of the world. 
Even when used with nonpoisonous darts, 
blowguns are used to take small game and 
pests. Airguns that have some type of reser- 
voir for holding compressed air and then 
releasing it behind a projectile have been 
used for over 400 years. Since the invention 
of the airgun sometime in the late 1500s, 
many designs have come into being. While 
there is an impressive array of makes and 
models of airguns available today, the basic 
power plant designs can be placed in a small 
number of categories. Interestingly, the power 
plants that we will describe are used in both 
rifles and handguns. 

Airgun Power Plants 

Some airguns surviving from the 1600s 
have hollow buttstocks that can be pumped 
up to hold compressed air. The stock is then 




Precharged pneumatic rifles such as the Logun Axsor are powerful and accurate and hold enough 
compressed air for several shots. Photo courtesy qfCrosman Corporation. 
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screwed onto the receiver and the com- 
pressed gas is sufficient to fire 20 or more 
shots before the stock must be recharged. 
One air rifle from the 1700s, the Girandoni, 
had a bar that ran across the action at the 
breech. That bar had cavities which held 10- 
12 lead balls and simply moving a lever 
caused the bar to move laterally to line up a 
ball with the breech for quick reloading. 
Other types of rifles had a hollow metal 
sphere, which could be pumped up to a high 
pressure, attached to the bottom of the action 
to provide sufficient compressed air for sev- 
eral shots. These types of rifles are known 
today as pre-charged pneumatic (PCP) rifles. 

Most PCP rifles today have a large hollow 
tube or reservoir that lies below the barrel. 
That reservoir can be charged to high pres- 
sure (2,000-3,000 psi) by means of a special 
pump or by attaching a scuba tank. Pre- 
charged rifles are very powerful and because 
only air moves at the instant of firing, the 
rifles do not have the undesirable feature of a 
heavy piston flying forward then coming to a 
stop while the pellet is being moved down the 
bore. As a result, PCP rifles offer the ultimate 
in power and accuracy. Keep in mind that 
many blackpowder percussion rifles operate 



at only 6000-8000 psi, so a PCP rifle can be 
powerful indeed. Some models have the 
advantage of variable power via a power regu- 
lator that controls the amount of air released. 
Some PCP rifles also have mechanisms that 
hold more than one projectile so they can 
function as repeaters. Today, PCP rifles are 
made in a variety of calibers with the 22 and 
25 being popular. Rifles in calibers up to 50 
are available and they are very powerful. 

A second type of power plant that is very 
popular today is the spring piston or break- 
barrel action. Rifles of this type have a cylin- 
der inside the receiver that is backed by a 
strong spring. The barrel is hinged at the rear 
and it has a lever attached that forces the 
piston back against the spring as the barrel is 
forced downward at the muzzle. When the 
piston is engaged by the sear mechanism, a 
pellet is inserted directly into the breech and 
the barrel is elevated until it locks into place. 
With most break-action rifles of recent manu- 
facture, the safety is placed "on" automati- 
cally during the cocking action. A variation of 
the break-action rifle is one with a stationary 
barrel that has a lever alongside the action 
(side lever) or below the barrel (under barrel) 
that is used to cock the piece. It is believed 




Spring piston rifles like the Winchester 1000X have been popular for many years. 
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the fixed-barrel models are capable of slightly 
better accuracy than the break-barrel guns 
because there is always some question as to 
whether the hinged barrel returns to exactly 
the same place each time it is locked shut. 

Although break-action rifles are made with 
all levels of power, it is the more powerful 
models that have received the most attention. 
An air rifle that generates at least 12 ft-lbs of 
energy is called a "magnum" and some of the 
break-action rifles are capable of generating 
20-25 ft-lbs of energy at the muzzle. These 
are the air rifles often selected by small game 
and varmint hunters. The reason some of 
these rifles are so powerful is that as the pis- 
ton moves forward at the time of firing, air is 
compressed as the piston moves. By the time 
the piston reaches its forward position, the 
pressure in the chamber may be as high as 
1200-1500 psi. The most powerful break 
action rifles can fire 177-caliber pellets at 
velocities in the 1100-1200 fps range or 22- 
caliber pellets at 850-900 fps. 

We have already mentioned that at the time 
of firing, the piston and spring lurch forward, 
which forces the rifle backward. When the 
piston reaches the forward end of the cylin- 
der, it comes to a sudden stop with the com- 
pressed air functioning as a shock absorber. 
This action drags the rifle forward. Therefore, 
firing a break-action rifle involves a backward 
motion of the rifle, which is followed by a for- 
ward motion. All this motion is not conducive 
to accuracy by an inexperienced shooter. 
Having said that, it must be mentioned that 
many of the excellent break-action rifles are 
capable of a high level of accuracy, but 
achieving it in a real world environment is not 
easily accomplished. 

Break- action rifles are available in 177, 20, 
22, and 25 calibers. However, this type of rifle 
is more efficient in smaller calibers unless 
they have enormous cylinder/piston assem- 
blies that are motivated by very powerful 
springs. Some of them have exactly that com- 
bination of design elements and as a result, 
are very powerful. The Webley Patriot, which 
is 46 inches long and weighs 9 pounds, is 
just such a rifle, and it performs well even in 
25 caliber. Many of the popular models of 
intermediate power are available in 177, 20, 
and 22 calibers. It is generally true that the 
smaller calibers produce energies just about 



as high as those produced by the 22 caliber. 
Unless a break action with a very robust 
power plant is selected, there is little to be 
gained by selecting the larger calibers. 

A third type of power plant for airguns is 
the multi-pump pneumatic or "pump up" 
models. This type of rifle has a very small res- 
ervoir that is charged with air to a high pres- 
sure (up to 800-1000 psi) by means of several 
pump strokes. The pump handle and lever lie 
below the barrel in this type of rifle that is 
primarily an American phenomenon. If every- 
thing is working properly and the rifle has not 
been over-pumped, all of the air is discharged 




Multi-pump pneumatic rifles are a classic design. 
The Sheridan Silver Streak (left) and the Daisy 
PowerLine 880 (right) are typical multi-pump rifles. 



10 C0 2 PISTOLS AND RIFLES 







Crosman models such as the Mark I (top) 
and SSP 250 have two power levels. 
Selection is made by how far the cocking 
piece is pulled back. 




in one shot. Because only air moves when the 
pressure is released, there is virtually no 
recoil to make accurate shooting difficult. The 
multi-pump pneumatic has a lot in common 
with the PCP except that the reservoir must 
be filled for each shot. This has not always 
been the case, however, as some long-discon- 
tinued models were set up to fire a few shots 
before the pumping had to be repeated. 

There are some popular misconceptions 
regarding multi-pump pneumatics. The first 
one is that the velocities produced by multi- 
pump rifles are not very uniform. I have tested 
a couple dozen such rifles and shot-to-shot 
velocities are so uniform that standard devia- 
tions of only 3 or 4 fps are the norm regard- 
less of whether the rifles were new or well- 
used. I have tested perhaps a dozen break- 
action rifles as well and none gave smaller 
standard deviations in measured velocities. 
Until well broken in, most break actions were 
far more erratic in the velocity produced. 

Second, there is a misconception that the 
rate of pumping causes considerable variation 
in the pressure achieved and thus in the veloc- 



ity of the pellet. I have 
conducted extensive test- 
ing of many multi-pump 
rifles and so have other 
experimenters. It simply 
is not true. The velocity 
produced by most multi- 
pump rifles varies only a 
few feet per second even 
when the pumping rate 
varies widely. 

The third misconcep- 
tion is that if a multi- 
pump rifle is pumped up 
and allowed to stand for a 
while, the velocity will be 
lower. The reasoning is 
that when air is com- 
pressed, it gets warmer, 
and on standing, this 
heat is lost. Shooting 
immediately after pump- 
ing involves hot air 
(higher pressure) while 
shooting at some later 
time involves cool air 
(lower pressure). The fact 
is that the small amount 
of heat generated as the very small amount of 
air is compressed in the reservoir dissipates as 
the pumping is taking place. As a result, there 
is very little difference in the pressure in the 
reservoir at the time of the shot. To test this, I 
have pumped a multi-pump eight strokes and 
fired it immediately to determine the velocity. 
The test was repeated with eight strokes and 
the same type of pellet but with the rifle allowed 
to sit for 30 minutes or an hour. In no case 
(except for one rifle that had a leaking valve) 
has there been more than 5-7 fps difference. 

A final misconception is that multi-pump 
rifles are not accurate. This simply is not so. I 
have some multi-pump rifles that are more 
accurate than others, but the same is true of 
my break-action rifles. Several of my multi- 
pump rifles will produce 1/2-inch groups at 
25 yards and so will two or three of my break- 
action rifles. My best break-action and multi- 
pump rifles are about equal in accuracy. 
However, my best multi-pump rifles cost 
about half as much as my best break actions 
and the multi-pumps are much easier to 
shoot accurately. Admittedly, the break 
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actions are more powerful than the multi- 
pumps, but multi-pump rifles are not pop- 
guns. The break actions are also a few inches 
longer and a few pounds heavier. There is no 
such thing as a free lunch. 

C0 2 Guns in the Beginning 

This brief introduction to airguns brings us 
to the subject of this book, C0 2 -powered guns. 
Paul Giffard in France seems to have been the 
inventor of the first rifles that successfully 
used compressed C0 2 as the propellant 
although his first rifles were actually airguns. 
A spring piston rifle (I will use the term "rifle" 
since it was fired from the shoulder although 
the piece had a smooth bore), which was made 
in 6 mm (about 24 caliber) and 8 mm (about 
32 caliber), was patented by Giffard in 1862. 
Later, Giffard produced prototype rifles that 
used pre-charged cartridges containing com- 
pressed air. This was, in effect, a pre-charged 
pneumatic where the pressurized cylinder 
gave power for a single shot. It is interesting to 
note that revolvers are currently available in 
which the pellet and compressed air are con- 
tained in a case that functions in the same 
way as the bullet and powder do in a metallic 
cartridge. These pre-loaded air/pellet car- 
tridges are loaded into a revolver for firing. 

After his work with airguns, Giffard turned 
his attention to the use of "liquefied carbonic 
acid gas," which we call carbon dioxide and 
for which the chemical formula is CQ 2 . He 



Crosman 
firmly 
established 
C0 2 as a 
power source 
with models 
such as the 
22-caliber 
Model 116 
shown here 
with the 
original box, 
papers, and 
1 0-ounce 
cylinder. 



patented the devices using this power source 
in 1889. Since the blow of an external ham- 
mer operated the valve releasing the C0 2 
from the container, regulating the blow of the 
hammer on the valve provided a way of vary- 
ing the power. This principle has been used 
by Crosman in the Mark I and SSP 250 mod- 
els (see Chapter 10). Giffard founded the Gif- 
fard Gun Company in London where gas- 
powered guns (smooth bore) and rifles were 
made. Giffard's early rifles were made in 295 
caliber. Let me reiterate that some writers, 
especially those who are British, choose to 
distinguish a smooth bore piece as a "gun" 
while a shoulder fired piece with a rifled bar- 
rel is a "rifle." In this book, the term "gun" 
means a device that fires projectiles (as the 
term is used in the phrase "gun control"). A 
gun that is fired from the shoulder is a rifle 
and a gun that is fired with one hand is a 
handgun or a pistol. The term pistol includes 
revolvers, single shots, and semi-automatic 
or autoloaders. Purists may disagree, but I 
believe that the historic use of the terms is 
justified. Furthermore, it is quite common for 
guns that use either compressed air or C0 2 
as the power source to be referred to as "air- 
guns." In fact, the box for one of my rifles 
states that it is a "C0 2 air rifle." 

C0 2 Guns in the United States 

In the United States, Crosman pio- 
neered the use of CQ 2 as the propellant in 
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Crosman was the early innovator in repeating C0 2 guns. 
The 22-caliber Model 400 shown here was a superbly 
fitted and finished rifle. 



pellet guns in 1931. The rifles were simi- 
lar to the Model 102 multi-pump of that 
time period except they were attached by a 
tube to a large C0 2 tank that serviced sev- 
eral rifles at the same time. They were set 
up for use as a shooting gallery. Other 
early Crosman models were intended for 
use by commercial shooting galleries and 
they used 21 -caliber pellets, which were 
available only from Crosman. By 1947 
Crosman had introduced the Model 
101CG (the CG on early Crosman models 
indicated "compressed gas" to distinguish 
them from air-powered guns). This model 
had a cylinder of C0 2 measuring approxi- 
mately 2 inches by 6 inches attached to 
the bottom of the action just in front of 
the trigger. The cylinder held enough C0 2 
for approximately 200 shots. 

By 1950, Crosman had introduced the 
Models 111 and 112 single-shot pistols and 
Models 113 and 114 rifles that had full 
length gas tubes below the barrels. The Mod- 
els 111 and 113 were 177 caliber while the 
112 and 114 were 22 caliber. The large C0 2 
reservoirs of these guns were filled by means 
of an external tank that held enough gas 
(about 10 ounces) to recharge the gas tubes 
of the guns several times. In other words, the 
external tank held enough C0 2 for hundreds 
of shots. The pistols had long barrels that 
measured 8-1/8 inches in length so the gas 
tubes that extended below the barrel were 
also long. In 1951, the Models 115 (177 cali- 



ber) and 116 (22 caliber) pistols having 6- 
inch barrels were introduced. Crosman intro- 
duced new models frequently during this 
time period and the Model 118 repeating 22- 
caliber rifle was one of those introduced. 
Shooting kits that contained a pistol, exter- 
nal gas cylinder, pellets, and other ancillar- 
ies were available during the early 1950s. 
Some of the models were also produced for 
sale by mass merchandisers like Sears, a 
practice that continued for many years. 

In 1954, the C0 2 -powered guns took a 
quantum leap forward with the introduction 
of the now standard power source, the 12- 
gram C0 2 cylinder. Guns are made with one 
of these small cylinders enclosed, which pro- 
vides power for a large number of shots. The 
first pistol so designed was the Crosman 
Model 150. In 1955, Crosman introduced 
what has come to be considered the finest 
C0 2 -powered sporting rifle ever made, the 22- 
caliber Model 160 and the companion 177- 
caliber Model 167, which was never as popu- 
lar as the 160. This rifle was a well-finished 
metal and wood piece that was powered by 
two 12-gram C0 2 cylinders. They were con- 
tained in a tube below the barrel with the first 
being inserted neck first and the second 
inserted butt first. After a year or so, the 
Model 160 was available with a peep sight 
and sling in shooting kits for more serious 
target practice and club use. The Crosman 
Model 160 is the standard by which all other 
CQ 2 rifles will be judged. So highly is the 160 
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The 22-caliber 
Benjamin Franklin 
Model 252 is a 
compact C0 2 pistol. 



regarded that a virtually 
identical model made in 
China by Shanghai Airgun 
Company is currently avail- 
able. Also offered were the 
Models 180 and 187, which 
were scaled down versions 
of Models 160 and 167. In 
1957, Crosman introduced 
the Model 400, a 22-caliber 
repeater that held 10 pellets 
by making use of an in-line 
magazine. Many of the early 
Crosman models had provi- 
sion for varying the power by changing the 
amount of C0 2 released. In most models this 
was accomplished by turning a screw 
although other models utilized a rotating 
cocking knob to make the adjustment. There 
are many other Crosman models that could 
be discussed, but this history brings us to 
the content of Chapter 10, which deals with 
vintage C0 2 rifles and pistols. In that chap- 
ter, many of the other fine Crosman C0 2 
rifles and pistols will be discussed. 

While Crosman has certainly been the domi- 
nant force in C0 2 guns in the U.S., it is by no 
means the only one. Benjamin has manufac- 
tured many models that use C0 2 for power. 
Some of the early models made use of a shorter 



The Benjamin Model 30-30 
was powered by an 8-gram 
C0 2 cylinder and fired BBs 
as a repeater. 



C0 2 cylinder that held 8 grams of propellant. 
At one time, these small gas cylinders were 
popular for use in machines that made carbon- 
ated water at home. For many years, the Ben- 
jamin guns have made use of the now-standard 
12-gram cylinders. Benjamin's 177-caliber 
Model 250 appeared in 1952 as its first C0 2 
pistol and soon after that the 22-caliber Model 
262 appeared. By 1956, the original Model 250 
had updated to the Model 267. After the early 
models, other C0 2 rifles that had two power 
settings were produced. C0 2 guns carrying the 
Benjamin name are still produced. 

Although Sheridan began to produce air- 
guns in Racine, Wisconsin, in 1948, it was 
1974 before the first CQ 2 -powered Sheridan 
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rifle appeared. The air rifles 
had been designated as the 
"C" series since the earliest 
days, but the C0 2 rifles were 
designated as the "F" series. 
Sheridan produced the "E" 
series C0 2 pistols beginning 
in 1977. Like Sheridan guns 
of today, the C0 2 rifles and 
pistols were produced in 20 
caliber. 

Having mentioned the 
Crosman, Benjamin, and 
Sheridan companies, it is 
worth giving a very brief sum- 
mary of their history. Ben- 
jamin Air Rifle Company 
came into being in 1902 
when Walter Benjamin, origi- 
nally from Bloomington, Illi- 
nois, obtained the rights to 
the St. Louis Air Rifle Com- 
pany. Except for a 2-year 
span from 1904 to 1906, Benjamin produced 
airguns in St. Louis, Missouri, until 1986. The 
Sheridan Company of Racine, Wisconsin, was 
acquired by Benjamin in 1977 and the compa- 
nies were combined at the Wisconsin location 
in 1984. The Crosman Corporation acquired 
the combined Benjamin-Sheridan Company in 
1992. By 1994, operations at Racine were 
phased out and Crosman, Benjamin, and 
Sheridan guns were produced at the Crosman 
factory in East Bloomfield, New York. Today, 
Benjamin and Sheridan guns are virtually 
identical. However, in keeping with the Ben- 
jamin and Sheridan traditions, 20-caliber 
guns carry the Sheridan name while those in 
177 and 22 have the Benjamin label. 

America's oldest airgun maker, Daisy Out- 
door Products (known for many years as Daisy 
Manufacturing Company), has not been absent 
from the manufacture of C0 2 guns. Keep in 
mind that Daisy is best known for the produc- 
tion of BB guns and entered the pellet gun field 
only in 1972 with the introduction of the Pow- 
erLine 880, which has been in continuous pro- 
duction ever since. Since Daisy's first C0 2 gun 
was introduced in 1962, it fired BBs. It was the 
semi-automatic pistol known as the Model 100, 
but it lasted only a year before being followed 
by the Model 200, which was produced from 
1963 to 1976. The Model 200, which in my 




opinion is probably the finest C0 2 BB pistol 
ever produced, is discussed in detail in Chapter 
10. Daisy's first C0 2 -powered rifle was the 
Model 300, produced from 1968 to 1975. This 
rifle was also produced with a gold colored 
receiver for sale by Sears. As you will see from 
the evaluations presented in later chapters of 
this book, Daisy has become a major producer 
of C0 2 guns. 

In addition to the familiar names of Ameri- 
can airgun makers, the Healthways Company 
marketed C0 2 pistols in the 1960s and 
1970s. One of the models, the Healthways 
Plainsman, will be described in detail in 
Chapter 10. 

C0 2 as a Power Source 

The key behind the use of C0 2 as the pro- 
pellant gas is that a small cylinder can hold 
the C0 2 , which has been compressed in order 
to liquefy it. When the gun is fired, a valve 
opens and a small amount of liquid C0 2 
escapes due to the pressure within the cylin- 
der. Because the boiling point of liquid C0 2 is 
very low, the liquid is converted to a gas 
almost instantly, generating a high pressure 
behind the projectile. As we shall see later, the 
pressure generated has an upper limit that is 
determined by the amount of liquid that 
escapes and its temperature. In short-barreled 
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For a few years, at least three types ofC0 2 
cylinders were in use. The large cylinder holds 1 
ounces ofC0 2 while the small ones hold 12 and 8 
grams. Using an adaptor, the 8-gram cylinder could 
be used in a gun that was designed for using the 
1 2-gram cylinder. 

handguns, even if a larger amount of liquid 
C0 2 is metered into the chamber behind the 
pellet, the velocity will not be increased much 
because the pellet will exit the muzzle before 
the additional liquid C0 2 can evaporate. In 
other words, it takes only a small amount of 
C0 2 being converted to a gas to get the pellet 
out of the barrel before the rest of the C0 2 
evaporates. In rifles with long barrels, valves 
that meter out a larger amount of C0 2 will 
result in higher pellet velocity because the pel- 
let will be in the bore longer and the greater 




The 12-gram C0 2 cylinder introduced by Crosman in 
1954 has become the standard power source for 
most C0 2 guns. Older cylinders have the "bottle 
cap" seal shown on the right. 

amount of C0 2 will keep the pressure higher 
throughout the pellet's travel along the bore. 

The standard C0 2 source in most rifles and 
pistols today are the cylinders that hold 12 
grams. This has not always been so and some 
of the early C0 2 -powered guns utilized 
smaller cylinders that hold 8 grams of C0 2 . A 
shorter cylinder could be used with an 
adapter on its base to make it fit in spaces 
designed to hold the longer 12 -gram cylin- 
ders. Other C0 2 guns have large built in cyl- 
inders (usually below the barrel) that are 
filled from an external bulk tank. The exter- 
nal tank has a fitting that can be screwed 
into the end of the reservoir and a valve 
opened to fill the reservoir in the gun. After 
such a filling, the gun can be fired numerous 
times before refilling is required. The biggest 
drawback to this type of gun is that if you are 
going to be out shooting for some time, you 
must also take along a large tank that is 
bulky and heavy. A few high quality target 
rifles use large, built-in C0 2 cylinders. 

There are some disadvantages to shooting 
C0 2 -powered guns. First, C0 2 cylinders 
increase the cost of shooting such guns com- 
pared to those powered by air. At the time of 
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Daisy's Avanti Medalist 888 is a C0 2 rifle that is intended for competition. It has a built-in cylinder that holds 
2.5 ounces ofC0 2 , enough for up to 300 shots. Photo courtesy of Daisy Outdoor Products. 




A C0 2 -powered target rifle such as the Crosman Challenger is very accurate and convenient to use. Photo 
courtesy of Crosman Corporation. 



this writing, a package of five 12-gram cylin- 
ders costs approximately $3.00. Each cylinder 
will provide power for perhaps 40-60 shots 
depending on the type of gun in which it is 
used. If you take an average number of shots 
per cylinder to be 50, this means the cost of 
C0 2 is approximately 1 cent per shot. The cost 
of some of the inexpensive types of pellets is 
also in this range, which means that half of 
the cost of shooting is represented by the cost 
of the C0 2 . As a rough estimate, shooting a 
C0 2 gun can be about twice as expensive as 
shooting one that utilizes air as the propellant. 
Another disadvantage of C0 2 -powered guns 
is that the tendency of the liquid to vaporize 
depends on the temperature. On a warm day, 
the pressure inside the C0 2 cylinder is higher 
(they come with a warning to store them at a 
temperature below 120T because they might 
rupture). Therefore, the velocity produced will 
be higher than it is on a cool day. We will 
explore this in greater detail in Chapter 4. 
When the temperature is cooler than approxi- 
mately 55-60°F, the velocity will be signifi- 
cantly lower which means that the point of 
impact will change. 



Because an internal C0 2 cylinder provides 
enough propellant for numerous shots, it is 
easy to design a mechanism that holds several 
pellets so the gun can fire several times as a 
repeater. The only action required is some 
means of bringing another pellet into battery 
while cocking the piece. One pistol even used 
C0 2 power to recock the pistol and bring a pel- 
let from the magazine into position. In other 
words, it was a true semi-automatic. That pis- 
tol was the legendary Crosman Model 600, 
still one of the most highly prized C0 2 pistols 
ever made (see Chapter 10). This speed of fire 
with a minimum of effort means that many 
C0 2 guns resemble firearms in both form and 
function. For some shooters, this adds to the 
fun even if it does not necessarily add to the 
accuracy with which such guns can be fired. 

Collecting 

As I visit antique malls and stores, I see a 
bewildering array of items that encompass 
almost every area of human endeavor. There 
are slide rules that were once used by engi- 
neers to solve problems. There are fishing 
lures that once provided hours of recreation. 
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The Crosman 600 is the standard by which all other semi-automatic 
C0 2 handguns are judged. 



There are cooking utensils that once rattled 
in someone's kitchen as they were used to 
prepare meals. And, sometimes, I find an old 
air or C0 2 gun or some of its accessories. 
Many a young lad received a C0 2 gun, which 
was used until something else became more 
important. After many years, the C0 2 gun 
came out of the attic to be passed on at an 
estate or yard sale. From there, it may have 
been transported along with other collectibles 
to an antique mall. These items have become 
highly collectible. As will be discussed in later 
chapters, some of the older C0 2 guns are 
highly prized as shooting pieces. Some are 
even highly sought to provide the basic plat- 
form on which to build custom guns with 
enhanced performance. 

Without specifically considering the pieces 
that are desired for continued use, the collec- 
tor of C0 2 guns has a wide range of material to 
collect. Probably most serious collectors 
(which does not include me — I am strictly a 
small-time collector) specialize. The most obvi- 
ous area of specialization is by manufacturer. 
Because of the preeminence of Crosman in the 
development of CQ 2 guns in this country, 



older Crosman models are 
highly prized. The production 
runs of some of the early mod- 
els were not large, which 
means they may be hard to 
find. The law of supply and 
demand works in collecting in 
any area, including C0 2 guns. 
I am often asked by some 
non-collector how much a 
particular model is worth. 
There are two answers to that 
question. First, the Blue Book 
of Airguns is a "must-have" 
reference. In addition to con- 
taining a wealth of data, this 
book gives a range of values 
for specimens depending on 
their condition. The published 
prices give a guide as to what 
you can expect to pay, but 
remember condition is every- 
thing. Second, the value of a 
particular C0 2 gun depends 
on how much you want it. If 
you have a collection that is 
missing one model out of a 
series and you happen to run across a good 
one, disregard the suggested prices and add 
the piece to your collection. In my case, my 
collectibles are also shooters. I picture 
almost every air or C0 2 gun in my possession 
as a potential starling gun. Therefore, I am 
more concerned with shooting condition than 
I am with the cosmetic features. Different 
"collectors" pursue their activities with differ- 
ent objectives. 

Other collecting themes might include C0 2 
guns from a particular time period or of a 
particular type (those that shoot BBs, revolv- 
ers, etc.). It is up to the individual to decide 
what type of collectible items are worthy of 
his or her time and resources. It is unlikely 
that a collector would go to the trouble and 
expense of assembling a collection of material 
without first having a serious interest in the 
area, which means such a collector already 
knows the types of items he/she wishes to 
collect. Few collectors enter the arena as 
complete novices. 

If you search long enough in enough places, 
some bargains will turn up. Among my most 
prized C0 2 -powered Crosman pistols are a 
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The Crosman 262 is one of the vintage C0 2 rifles that performed 
well in the tests. 




The Daisy 200 and the Cros- 
man 116 were found in antique 
malls and the Crosman Mark I 
was found in a pawnshop. A year 
later the Mark I was still there 
and by that time I knew I really 
needed it. I routinely shop 
antique malls, flea markets, and 
pawnshops in search of addi- 
tional material to add to my col- 
lection. Today, one can search 
the Internet and find almost any- 
thing and this includes collect- 
ible C0 2 guns and accessories. 

In my opinion, the person who 
is serious enough about air and 
C0 2 guns to be reading this book 
and who has even a slight inter- 
est in building a collection of 
guns and accessories should begin by 
assembling a set of resources. I hesitate 
to call it a library, but I believe you 
should begin by building a knowledge 
base by acquiring and studying the 
following books. In that way, 
you will have a better idea how 
the guns work, whether all the 
parts are there and "what does 
this button do?" 



Reference material in any field is indispensable. 



near-mint Mark I and a like-new bulk-fill 
Model 116 complete with 10-ounce cylinder in 
the original box. I also have a mint Daisy C0 2 
200 semi-automatic BB pistol that was found 
in its original box. These three pistols were 
obtained at prices that were below or far below 
the prices listed in the price guide for guns in 
their condition. Alas, I have also passed up 
some pieces that in retrospect I wish I had 
bought. Such is the nature of collecting. 
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CHAPTER 2 



TESTING AND USING 

CQ 2 GUNS 



ALTHOUGH GUNS POWERED by CO a have 
not been produced nearly as long as airguns, 
there is a great deal of overlap in use, func- 
tion, and production of the two types. While a 
brief history of the two types of guns was 
given in Chapter 1 , this chapter will present 
an overview of the characteristics of C0 2 
guns as well as describe the testing proce- 
dures that were used in evaluating the many 
C0 2 guns described in this book. We will also 
provide a short course on safety and describe 
some of the procedures related to shooting 



C0 2 guns. It is appropriate to cover this 
material before describing the characteristics 
of the various models and their performance. 



Surveying the Field 

There are many types of 
rifles available. While we are 
types of "guns," let me state 
mises on the subject. First, 
the subject of gun control, 
arms are referred to as guns 
that in the classic sense, it 



C0 2 pistols and 
on the subject of 

some basic pre- 
when applied to 
all types of fire- 

I am fully aware 
was appropriate 




Almost all of the C0 2 handguns that outwardly resemble semiautomatics are actually revolvers. 
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to refer to shooting a rifle or gun, especially in 
British writing. The term "gun" was applied to 
a piece that had a smooth bore (shotgun) and 
the term "rifle" was used to refer to a piece 
that had a rifled barrel. However, the generic 
term "long gun" applies to either, and if we 
drop the adjective "long," the term "gun" 
could apply to either. Accordingly, we will 
refer to a C0 2 gun without regard to whether 
it has a rifled barrel or not. It should also be 
mentioned that even some manufacturers 
refer to "CO a air guns" because guns using 
C0 2 and air as the power source serve the 
same purposes and are used similarly. Tech- 
nically, a gun that makes use of C0 2 as the 
power source should probably be called a 
compressed gas gun. Some early Crosman 
pieces had model numbers that were followed 
by "CG" to give such a designation. They are 
not firearms, and they are manufactured by 
the same companies that produce airguns, so 
they are often lumped together. 

In the case of handguns, we also have 
pieces that have smooth bores and rifled 
tubes. There are handguns that are single 



shots and those that hold several rounds, the 
repeaters. The repeaters have the general con- 
figuration of a revolver or a semi-automatic 
arm. The term "pistol" has been employed his- 
torically to mean any hand-held firearm. It is 
clear that it was intended to apply to both 
those arms with revolving cylinders ("revolv- 
ers") as well as those without (single shots and 
semi-automatics). The issue is even more 
clouded in the case of C0 2 pellet pistols 
because even those that outwardly look like 
semi-automatics hold the pellets in a cylinder 
that rotates. This is true even of those 177-cal- 
iber pistols that resemble Colt, Beretta, 
Walther, and other famous semi-automatic 
firearms. In the case of C0 2 pistols that fire 
BBs, the magazine is usually a tube with a 
spring-loaded plunger (the magazine follower) 
that causes the BBs to move under pressure 
into firing position. In this book, the term "pis- 
tol" will be used to refer to any C0 2 handgun 
regardless of what type of mechanism is used 
to move the next projectile into firing position. 
Although many C0 2 pistols are shaped like 
semi-automatic pistols, most make use of cyl- 
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The Daisy PowerLine 1200 is a classic BB repeater that is cocked manually for each shot. 
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The Crosman 

2260 is crafted 

of wood and 

metal in the 

classic style. 



inders to hold the pellets. Unlike the case of 
revolvers with exposed cylinders, the cylin- 
ders used in so-called semi-automatics are 
completely enclosed. Whether the cylinder is 
exposed or hidden, both types are actually 
revolvers in terms of function. 

Firing a C0 2 revolver or semi-auto can be 
done in one of two ways. Single-action shoot- 
ing refers to the procedure in which pulling 
the trigger performs only one action, the 
release of the hammer or sear. Cocking must 
be done manually in a separate operation. In 
this firing mode, very little movement of the 
trigger is required so trigger action is usually 
light and crisp. 

Double-action shooting refers to the pro- 
cess in which pulling the trigger tensions the 
firing mechanism of the piece and releases it. 
Because a spring must be tensioned before 
release occurs, the trigger pull tends to be 
rather long and heavy. Moreover, because 
many C0 2 pistols do not have parts made of 
highly polished and hardened metal, moving 
parts are sometimes rough. As they move 
across each other, there is some roughness, 
which manifests itself in a trigger pull that 
requires a variable or uneven force. 

I prefer always to shoot single action since 
greater accuracy can be achieved that way. 
Some of the inexpensive pistols can be fired 
in only one or the other firing modes. A dou- 
ble-action-only pistol is usually going to be 
regarded as a plinking, fun gun because of its 
generally limited accuracy. To me, a single- 



action-only (not to be confused with single- 
shot) pistol is not a handicap because in my 
shooting I am perfectly willing to trade speed 
of fire for the better trigger pull of the single- 
action-only pistol. 

There is another fact of life in regard to C0 2 
pistols. Even the most expensive models are 
made of metal that is not high quality alloy 
steel. In fact, the metal most commonly used 
is zinc or a zinc-based alloy. While zinc is a 
wonderful metal that permits a pistol to be 
made with the feel and appearance of a fire- 
arm, it is not nearly as strong and durable as 
steel. Do not expect a C0 2 pistol to be able to 
withstand too much abuse. Rapid firing in a 
double-action mode and slamming slides and 
cylinders around can lead to breakages. I'm 
not saying that C0 2 pistols are particularly 
fragile. They are not. However, most will not 
endure the torture tests that many firearms 
are routinely subjected to. 

Metal and wood are the construction mate- 
rials that have been used traditionally in the 
construction of firearms. It was natural that 
air and C0 2 guns were also made of these 
materials for many years. In the 1950s and 
1960s, Benjamin and Crosman set the stan- 
dard for quality construction of air and C0 2 
guns. Keep in mind that Daisy, whose BB 
guns were the stuff of dreams of untold mil- 
lions of young shooters, did not enter the 
arena of C0 2 guns until 1962 with a BB pis- 
tol. Moreover, Daisy did not make pellet-firing 
guns until 1972. Therefore, it is not slighting 
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Daisy to accord due recognition of Crosman 
and Benjamin for their products. 

The Crosman Model 160 rifle and the Model 
600 pistol are widely recognized as the epitome 
of C0 2 guns. Those models were made of the 
best materials and feature excellence of design. 
In terms of quality, some of the early Benjamin 
guns were similar, having been made of finely 
finished brass and wood. These were guns from 
the "golden era" of airgun manufacture in this 
country and they are classic guns. As manufac- 
turing techniques developed so did the materi- 
als available. Plastics were improved to the 
point that they were strong, corrosion resistant, 
and easily shaped (especially by molding). Air 
and C0 2 guns came to have more plastic parts, 
including receivers, stocks, barrel shrouds, 
sights, etc. "Classic" had become "plastic" in 
terms of construction. 

Over the years, air and C0 2 guns became 
much more sophisticated in some respects. 
Realism became the objective as pistols were 
made to resemble some firearm and the rate 
of fire came to be an advertising point. There 
is nothing operationally wrong with these 
changes, but I have to question the wisdom of 
marketing BB and pellet guns that resemble 
submachine guns. I am not sure guns so pop- 
ular with young shooters should be made to 
resemble military assault rifles, but that is a 
personal opinion. 



These 22-caliber 
Crosman pistols 
show the plastic 
and the classic. 
On the left is the 
plastic Model 
2210 while on the 
right is the classic 
metal Mark I. 



As break-action air rifles made of fine steel 
and wood became more common and more 
shooters discovered how wonderful the air 
and C0 2 guns from the classic period were, 
the market changed. While the inexpensive 
plastic guns will probably always be with us 
(hopefully), there is a growing demand for 
high quality C0 2 guns. Although it is doubt- 
ful we will see anything equivalent to a Cros- 
man 600 or 160 or a Daisy C0 2 200 in the 
near future, we are seeing more and more 
fine C0 2 guns become available. Notable 
developments include the Crosman C40, a 
metal C0 2 pistol that resembles a large-cali- 
ber Smith & Wesson semiautomatic. Umarex, 
the parent company of Walther in Germany, 
has produced several outstanding C0 2 pistols 
that carry names like Beretta, Colt, Walther, 
and Smith & Wesson. The named companies 
market some of these but others are mar- 
keted by American companies. Crosman mar- 
kets the Walther, Smith & Wesson, Colt, and 
Beretta C0 2 guns. Most of these pistols are of 
very high quality in fit and finish. 

In the area of C0 2 rifles, Crosman produces 
the excellent Model 2260, which has a very nice 
wood stock and steel-sleeved barrel although 
the receiver is made of a composite material. It 
is not equivalent to a Model 160, but it is none- 
theless a fine rifle. Daisy produces an outright 
target rifle, the Medalist 888, that is powered 
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These elegant Smith & Wesson revolvers are typical of the high quality C0 2 
handguns available today. They represent a return to classic design and 
construction. 



by a large internal C0 2 cylinder that holds 2.5 
ounces of propellant. It is equipped with high 
quality target sights and a beautiful laminated 
stock. Crosman markets the Model CH2000, 
which is also a target rifle designed for three- 
position match shooting. 

With these recent developments in C0 2 pis- 
tols and rifles, there are now more choices of 
high quality C0 2 guns than ever before. Some 
of the current models will undoubtedly hold 
the title of "classic," now held by some of the 
vintage models. In some ways, it seems we 
have seen an evolution of C0 2 guns from clas- 
sic to plastic back to classic. The makers of 
such guns now offer something for everyone. 

There are so many different models and 
variations of the pistols available that it is not 
practical to test them all. The range of models 
tested is quite large and it includes the 
majority of C0 2 pistols available. In some 
cases, more than one specimen was tested. 

Safety 

In perhaps no other sport is safety more 
important than in the shooting sports. The 
shooting sports are currently under unprece- 
dented attack by legislatures, consumer 



groups, and the media. 
There is a large segment of 
the population that has no 
interest in guns and does 
not understand why many 
of us do. I grew up in a 
remote area with shooting 
as a way of life that began 
when I was quite young. I 
later competed as a mem- 
ber of a very successful 
ROTC rifle team while a 
college student. Shooting 
sports have been a part of 
my life for approximately 
60 years. To me, there is 
no difference between try- 
ing to put a little white ball 
in a hole in the ground 
and trying to put a projec- 
tile in a black dot on a 
piece of paper. 

Airgun competition has 
been an Olympic sport 
since 1984, and the first 
gold medal won by the 
United States in the 2000 Olympics was won 
by Nancy Johnson in women's airgun shoot- 
ing. From the perspective of one who has 
been shooting for three score years, I believe 
that the interest in air and C0 2 guns is at an 
all time high and the choice of equipment has 
never been better. Having said that, I believe 
it is absolutely essential those of us who 
enjoy the shooting sports do everything we 
can to spread the word in a positive way. 
While other companies are involved, Daisy 
Outdoor Products and the Crosman Corpora- 
tion have done much to promote airgun 
shooting. For many years, Daisy has spon- 
sored the Jaycees BB gun competition and 
has recently outfitted a long trailer as a 
mobile airgun range. This facility has been 
taken to locations in many parts of the coun- 
try to give youngsters the opportunity to 
learn shooting skills and safety. In 1987, 
Crosman developed a biathlon shooting pro- 
gram combined with bicycling. Crosman also 
cooperates with the National Rifle Association 
and numerous clubs and organizations in 
fostering marksmanship programs. Another 
Crosman program is known as Education in 
Airgun Shooting for Youth (EASY). These fine 
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companies deserve our support in taking a 
proactive approach to the snooting sports. 

I believe that interest in shooting is per- 
fectly natural, but many people do not. At a 
book signing recently, a young lad of perhaps 
10 years of age expressed a keen interest in 
my book on air rifles. His parents were com- 
pletely bewildered and the mother exclaimed, 
"I don't know where he gets this from! We 
hate guns!" It was as if the lad's interest was 
some sort of disease. After some discussion, 
we learned the boy's father participated in 
archery, which was acceptable since no gun 
was involved. After spending some time with 
my wife and me, the lad's parents pro- 
nounced, "You don't seem like fanatics at all!" 
It was as if somehow my wife and I should 
have come across as wild-eyed, babbling gun 
nuts. Unfortunately, this scenario is typical 
in dealing with many uninformed, anti-gun 
people. Their rabid anti-gun stance is based 
on media "information." 

Safety is not a sometime thing. Safety must 
be stressed to the point that safe gun han- 
dling is second nature. Gun etiquette is an 
acquired skill. Any accident, even a minor 
one, gives fuel to the fire that is trying to con- 
sume the shooting sports. A few accidents 
that are well publicized by the biased media 
(ever note how there is virtually no coverage 
of the shooting sports in the Olympics?) do 
irreparable harm to shooting. 




Crosman includes a trigger lock with each of their C0 2 pistols. 



In several chapters of this book, instruc- 
tions are given for loading a C0 2 cylinder and 
ammunition. Although is it not stated explic- 
itly in the discussion of each model, the safety 
should always be in the "on" position. Unless 
the safety is on, there is danger in piercing a 
C0 2 cylinder in a gun already having BBs or 
pellets in it or in placing projectiles in a gun 
pressurized with a pierced C0 2 cylinder. 

The following rules of safe gun handling are 
very simple, but they need to be reinforced at 
every opportunity. 

1. Treat every gun as if it were loaded. 

2. Always keep the muzzle pointed in a safe 
direction. 

3. Load and make ready to fire only when 
you are in the shooting area. 

4. Know your target and what is behind it. 

5. Always wear adequate eye protection 
and, if needed, ear protection. 

6. Never cross a fence, stream, or other 
barrier with a loaded gun. 

7. Check your gun to see that the bore and 
muzzle are clear before loading. 

8. Always store your unloaded gun in a 
secure place. 

9. Never shoot at a hard surface, water, or 
other surface that might cause a ricochet. 

10. Always respect the property and rights 
of others. 

These rules should also be taught to begin- 
ning shooters before any use of a gun is 
undertaken. Beginners should 
be instructed in the handling 
characteristics of their partic- 
ular guns to learn how the 
controls operate before any 
shooting occurs. 

Special consideration should 
be given to securing a safe 
shooting area. Because they 
have low power and are quiet, 
C0 2 guns are appropriate for 
shooting indoors. I have rou- 
tinely done this in testing 
these guns by firing into a 
suitable backstop. One of the 
most effective and inexpensive 
backstops for either BBs or 
pellets consists of a large 
paper bag filled with newspa- 
pers. Place several thick news- 
papers in the back of the bag 
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This photo shows firearms and C0 2 pistols. Can you 
identify them? 



then crumple several papers loosely to fill the 
front of the bag. In this way, the pellets or 
BBs enter the bag and are slowed by the loose 
papers before being stopped by the thicker 
papers at the back. Also, there is very little 
likelihood that projectiles striking the folded 
papers will bounce back through the loose 
papers. Never fire BBs or pellets at any firm 
backstop! They will bounce back even from a 
stack of tightly packed newspapers or maga- 
zines, and from a board, plywood, or particle- 
board, they can bounce back at high velocity. 
I once made the mistake of placing a paper 
target on a piece of particleboard and at the 
first shot, the pellet came back and actually 
went through my hair! The glue and resin in 
the particleboard provided a resilient surface 
from which the pellet was launched back- 
ward. ALWAYS wear shooting glasses and 
shoot into a suitable backstop. 

Another aspect of safety with C0 2 guns 
deals with the fact that many of them closely 
resemble firearms. To some extent, air and 
CO a guns have always resembled firearms, 




The way this 22-caliber Crosman pointed pellet 
penetrated this board shows that C0 2 guns are 
not toys. 

but the realism has increased dramatically in 
recent years as more of the fine C0 2 guns are 
made of metal and to the exact dimensions of 
a Beretta, Colt, or Smith & Wesson firearm. I 
once showed a photograph of eight handguns 
arranged in a circle to three Department of 
Natural Resources employees at a state park. 
The photograph included five C0 2 handguns 
and three firearms. The DNR employees stud- 
ied the photograph for several minutes, but 
they never did identify correctly each of the 
handguns as firearm or C0 2 gun. Of course 
C0 2 guns are actually guns; they are simply 
low-powered ones. 

There is a danger in having an air or C0 2 
gun that is so easily mistaken for a firearm. 
You cannot expect a police officer who 
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encounters a situation in which someone is 
holding one of the wonderful C0 2 guns to be 
able to read "for 177-caliber pellets only" on 
the barrel. An officer in that situation may 
believe that he/she has encountered a person 
armed with a firearm. Such accidents have 
occurred with disastrous results. Never use 
an air or C0 2 gun anywhere or in any way 
where the use of a firearm would be inappro- 
priate. Some jurisdictions are passing or 
attempting to pass stringent regulations on 
purchasing and possessing even toy guns, 
and in some places the possession of air and 
C0 2 guns is highly regulated already. Along 
with the realism of air and C0 2 guns comes 
the responsibility of using them just as you 
would a firearm. To not do so is to invite 
many problems. 

Sights 

I grew up shooting airguns and 22 rimfire 
rifles equipped with open metallic sights. 
Later, my rifles occasionally wore a scope. 
While a college student shooting on an ROTC 
rifle team, I used a Winchester Model 52D 
equipped with the outstanding micrometer 
sights employed in target shooting. I now 
have several air rifles that have peep sights, 
some that wear scopes, and many that have 
open sights. 

The majority of C0 2 guns described in this 
book are pistols. Handguns for use in formal 
target shooting have traditionally been 
equipped with a front sight having a square- 
topped post (usually on a ramp) and a rear 
sight with a square notch that can be 
adjusted for windage and elevation. Even in a 
day when all sorts of optical devices are avail- 
able, this constitutes my preferred sighting 
equipment on handguns. Sights on the cur- 
rent models of C0 2 -powered handguns range 
from lousy to lovely. Some have front sights 
with round tops, many have rear sights that 
are not adjustable, and others have a fiber 
optic element in the front sight. As you will 
see when you read the descriptions of the 
guns, sights on each gun are described in 
detail since this feature has much to do with 
accurate shooting. Most of the guns have pro- 
vision for attaching optical sights, especially 
the red dot and laser types. Some can even 
accommodate scope sights. 




Some of the inexpensive pistols like the Crosman 
AutoAir II shown here have excellent sights. 

In my opinion, it is difficult to equip a 
handgun with better sights for target and 
sport shooting than is afforded by a front 
sight consisting of a square-topped post and 
a rear sight that has a well-shaped square 
notch that is fully adjustable. That arrange- 
ment is the favored or required one for formal 
target shooting in which the sights and target 
are aligned in what is known as the six 
o'clock hold. This arrangement has the front 
sight aligned even with the top of the notch of 
the rear sight with a sliver of space on either 
side and the gun held so the black bullseye is 
sitting on top of the post. Very precise shoot- 
ing can be done with such sights so aligned. 

A few of the C0 2 pistols in this work have 
outstanding sights of the type just described. 
However, several have sights that enable 
such an arrangement of sights and target to 
be made, but have rear sights that are not 
adjustable. If you are shooting such a C0 2 
handgun, you may find that the pellets do not 
strike the center of the target when you apply 
the six o'clock hold. Even though your pistol 
may not have adjustable sights, there are a 
few things that you can do to change the 
point of impact on the target so that hits are 
near the center. First, if the point of impact is 
satisfactory horizontally but is higher or 
lower than you wish it to be, change pellets. 
In Chapter 3, weights are given for a large 
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The front sight on a Crosman 2210 (top) shows the 
trendy design white that on the Crosman 454 
(bottom) shows a much more Junctional design. 

number of pellets. From a C0 2 pistol, a 
heavier pellet will usually strike lower on the 
target than a lighter one. Select a heavy pellet 
if you want a lower point of impact or a 
lighter one if you want a higher point of 
impact. I have used this procedure with one 
of my Colt 1911 pistols that shot too high 
with a 7.9-grain pellet by selecting a pellet 
that weighs 9.4 grains. With the heavier pel- 
let, the point of impact was almost perfect. 

While some of the C0 2 handguns have rear 
sights that are not adjustable for elevation, 
they are adjustable for windage. Several mod- 
els require a locking screw to be loosened 
before the sight can slide left or right. 
Remember, move the rear sight in the direc- 
tion you want the point of impact to move on 
the target. If the rear sight is not movable, 
small variations in point of impact can be 



made by changing the width of the notch in 
the rear sight by removing material on one 
side only. This changes the midpoint of the 
sight so that the front sight blade will appear 
to be in a different position when it is cen- 
tered in the notch. Remove a small amount of 
material with a jeweler's file. If the point of 
impact needs to be moved to the right, 
remove material from the right hand side of 
the notch. I actually do not recommend this 
procedure except in extreme cases because 
once the material is removed it can't be put 
back. If you try this method of making small 
windage adjustments, do so very carefully. 

In recent years, the number of air and C0 2 
guns made with a fiber optic insert in the 
front sight has increased dramatically. In 
fact, this has become the standard for almost 
all models produced by Crosman and Daisy. 
The idea behind this type of sight is that the 
fiber optic insert absorbs light from the sides 
and the end pointing toward the shooter 
appears to glow. In almost all cases, the 
bright spot is somewhere about the mid-point 
of the front sight. While it shows up brightly 
even in dim light, it is impossible to use the 
midpoint of the front sight in a six o'clock 
hold. The main advantage of having a bright 
front sight is to pick it up quickly against a 
target. This type of shooting has some merit 
as combat training. 

Another phenomenon in sighting equip- 
ment of C0 2 pistols is the red dot sight. With 
this type of sight, a red dot powered by a bat- 
tery is projected on a clear plastic lens with 
either circles or cross hairs on which to locate 
the dot as it simultaneously rests on the tar- 
get. This red dot sight covers part of the tar- 
get so it does not permit highly precise sight 
placement. However, it does permit rapid 
shooting in the general vicinity of the target. 
Several models of C0 2 pistols come as kits 
with this type of sight or they can be added as 
after-market accessories that sell for $12-15. 
In most cases, red dot sights are mounted on 
the dovetail grooves now present on the top of 
most C0 2 pistols. 

Laser sights have become enormously pop- 
ular for combat-style shooting with firearms, 
and they have become commonplace with 
shooters of air and C0 2 guns. The laser 
projects a red beam onto the target. When the 
sight is properly adjusted so that the gun 
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Red dot sights like those from Daisy (top) and Crosman (bottom) offer additional sighting options. 
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shoots to the point of aim of 
the laser, target acquisition 
requires only placing the laser 
beam on the target and firing. 
There is nothing to line up 
with something else since 
where the beam points, is 
where the pellet will hit. In 
fact, the gun can be held in 
any position as opposed to 
being held with an out- 
stretched arm to acquire a 
correct sight picture. This 
appeals to some shooters 
although it is not without its 
problems. First, the laser 
beam covers part of the target 
so it does not lend itself to 
high precision. Second, the 
laser beam may be hard to 
see in some lighting condi- 
tions or may have limited 
range. The longer the dis- 
tance to the target, the 
greater area the laser beam 
will cover on the target. Third, 
lasers are dangerous! It 
doesn't take much direct con- 
tact with the eye to cause per- 
manent damage. It is 
interesting to note that of all 
the accessories to be obtained 
directly from Crosman, the 
laser is the one item not 
available for mail order sales. 
These devices may be fasci- 
nating to youngsters, but 
they can cause great harm 
and should be kept locked up 
when not in use. 

One disadvantage of both red dot and laser 
sights is that when they are clamped on a 
handgun, they extend some distance above 
the barrel. The lumpy sight on top of the bar- 
rel does nothing good for the looks or han- 
dling of the gun, and they are not particularly 
durable. Another disadvantage is that the 
inexpensive types, which would be suitable 
for use on C0 2 pistols, do not have precise 
adjustments. Setting elevation and windage 
involves loosening a screw, moving the sight, 
and tightening it. There are no precise click 
stops or reference marks. You may wish to try 




A laser sight is fun to experiment with, but I do 
not like the profile that one gives to a handgun. 




Crosman's laser sight can be easily attached to many C0 2 pistols. 



a red dot or laser sight on your C0 2 pistol, 
but I believe that for most shooting a good set 
of target type sights will be preferable. 

Sights on C0 2 rifles generally consist of an 
open rear sight with a notch and some sort of 
blade front sight. As in the case of sights on 
pistols, probably the most convenient sights 
to use are the square-topped post front and a 
rear sight with a square notch. Such an 
arrangement makes it easy to obtain the six 
o'clock hold that is conducive to high accu- 
racy. Bead front sights have a rounded top 
that makes it difficult to tell exactly how high 
the sight is on the target. Such sights are not 
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Laser sights are potentially hazardous as clearly 
indicated on these models from Daisy (top) and 
Crosman (bottom). 




The correct sight picture for a six o'clock hold with open 
sights is shown in (a) and with a peep sight in (b). 

common on CO a rifles. What has become 
common is the post front sight with a fiber 
optic insert, which gives a glowing dot at or 
near the top of the sight. It is more difficult to 
get a repeatable six o'clock sight picture with 
such a sight. If the red dot is placed on the 
target, it covers too much unless the target is 
very close. I suspect the fiber optic sights are 
intended for exactly that type of shooting. If 
the dot covers half of the pop can at 10 yards, 
who cares? Well, the person who is trying to 




A peep sight like the Williams model shown on a 
Benjamin G397 permits greater accuracy than is 
possible by using open sights. 

do fine shooting and dot the "i" in the name of 
the type of soda. 

A type of sight that provides great accu- 
racy without changing the dimensions or 
weight of a rifle is the peep or aperture sight. 
That such sights lend themselves to highly 
accurate shooting is obvious from the fact 
that aperture sights are used on some of the 
finest target rifles. The peep sight has a small 
opening or aperture through which the 
shooter looks at the front sight. In target 
shooting, the front sight is usually placed on 
the bull as in the six o'clock hold. No attempt 
is made to focus the eye on the aperture. The 
shooter merely looks through it because the 
eye naturally selects the brightest spot, 
which is the center. With open sights, the 
shooter must try to focus on both the rear 
and front sights and the target simulta- 
neously. Because of only looking through the 
peep sight — not at it — there is one less object 
to try to keep in focus. Very accurate aiming 
is therefore possible. 

When using a peep sight on a rifle used to 
shoot targets of irregular shapes at varying 
distances, I prefer to adjust the sight so the 
point of impact coincides with the top of the 
post. In that way, I simply put the top of the 
post where I want the shot to hit, center the 
top of the post in the aperture, and squeeze 
off the shot. It doesn't matter whether the tar- 
get is a pop can, a starling, or a black circle; I 
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Accuracy like that shown in this target shot at 25 yards using a Crosman 2250 with a Simmons 2.5X scope 
illustrates what is possible when a scope is used. 



know the pellet will strike where I hold the top 
of the post. This procedure works best for air 
or C0 2 guns used in hunting or pest control. 

For use on rifles, the ultimate sight is the 
scope. With a scope, there is no need to align 
two or more sighting features with the target. 
A scope is constructed so that as you look 
through it and align the cross hairs on the 
target, both appear to be at the same dis- 
tance from the eye. Additionally, the scope 
provides magnification, which makes it easier 
to see the target and where the cross hairs 
are placed on it. There are, however, some 
drawbacks to scopes on C0 2 rifles. First, they 
add bulk and weight, which makes the rifles 
less convenient to handle. Second, some C0 2 
rifles are not constructed well enough to 
enable rigid mounting of a scope. These are 
minor, qualitative considerations, and there 
is no question the most accurate shooting of 
a rifle can be done with a properly mounted 
and sighted scope. 

Testing Procedures 

In testing the many guns involved in this 
work, several things became apparent. While 
there are features I like and some I dislike on 
most of the C0 2 guns, all of the guns work. 
That may sound a little trite, but occasionally 
I read some piece in which the author either 
states or implies that a certain model of C0 2 
gun fires for a few shots then falls apart. The 
companies that make C0 2 guns do not make 
them only to have 90% of them returned. 
Some are made almost entirely of plastic and 



feel flimsy. Some have poor trigger action and 
some have poor sights. These are generally 
the lower-priced models that, in spite of their 
shortcomings, are still able to provide a lot of 
recreation and fun. Even with some of the 
low-end models, I have been very impressed 
with how well they work. As you read through 
the evaluations, keep in mind that the princi- 
ple of "you generally get what you pay for" 
applies to C0 2 guns. 

Most of the air and C0 2 guns of a genera- 
tion or two ago were made of metal. They had 
the weight and feel of a firearm. In the lan- 
guage of today, a gun that is more than a cou- 
ple of decades old is referred to as "classic" or 
"vintage." Over the years, more and more 
parts were made of plastic as is true of auto- 
mobiles and many other items. This is not 
necessarily bad because plastics (composites 
may sound more impressive) of today are far 
superior to many of those of yesterday. In 
fact, plastics may even be superior to metals 
for many uses. Do not underestimate the per- 
formance and durability of some of the guns 
made using plastic materials. However, there 
are available today many C0 2 handguns 
made of metal and whose fit and finish are 
comparable to those of firearms. They gener- 
ally sell in the $100-$200 range, but they are 
exquisite pieces. Several such models have 
been evaluated as part of the data collection 
for this book. Also, some of the C0 2 rifles are 
made primarily of metal and have walnut 
stocks. These are rifles that represent a 
return to the classic equipment of yesteryear. 
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The majority of C0 2 -powered guns are hand- 
guns. Models are available that fire BBs, or pel- 
lets of 177, 20, or 22 caliber. The handguns 
include single-shot and repeater models. There 
are models that are inexpensive while others 
cost as much as $200 or more. C0 2 -powered 
pistols truly offer something for everyone. 

As stated earlier, a major objective of this 
book is to give enough information on the 
performance of C0 2 guns to help the prospec- 
tive buyer select the equipment suitable for 
his or her intended purposes. Additionally, 
this book is intended to serve as a user's 
guide to C0 2 guns. In order to be of maxi- 
mum use, the details of the operation of the 
guns tested will be given. Several of my guns, 
especially the older ones, have been obtained 
as used items. In almost every case, an 
owner's manual did not accompany the gun. 
The evaluations of C0 2 guns presented in 
Chapters 5-10 will include complete descrip- 
tions of how they operate. The descriptions 
will be of use to owners of C0 2 guns of many 
types as well as provide a great deal of refer- 
ence material on these guns. 

In order to adequately document the perfor- 
mance of a plethora of C0 2 handguns, several 
parameters have been collected. First, the 
weight was determined with no C0 2 cylinder or 



Testing the 
multitude of 
C0 2 handguns 
required many 
hours of 
shooting as my 
wife recorded 
data. 



ammunition in the gun and using a postal 
scale that determines weight to the nearest 0. 1 
ounce. This may sound trivial, but I have found 
the weights given in the manufacturer's litera- 
ture may differ by anywhere from a tenth of an 
ounce to several ounces from the actual weight. 
The weights given in this book are the actual 
weights determined unless otherwise noted. 

A characteristic that is important to many 
shooters of C0 2 guns is the weight of the trig- 
ger pull. However, not a single owner's man- 
ual for any of the C0 2 guns gives this 
information. Therefore, trigger pull was mea- 
sured for each C0 2 gun tested using a Lyman 
digital trigger pull gauge. This instrument 
measures the trigger pull required to fire the 
gun to the nearest one-tenth of an ounce. If 
the gun being tested can be fired in both sin- 
gle- and double-action modes, the trigger pull 
was measured for firing both ways. Several 
trials were made with each gun and the trig- 
ger pull weights reported are the averages of 
several determinations. I do not know of any 
other source of data on trigger pull for such a 
large number of models of C0 2 guns. 

A third type of test data obtained deals with 
the pellet or BB velocities. Several factors affect 
pellet velocity, some of which are determined by 
the construction of the gun. Barrel length, bar- 
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shows a Crosman 

2240 being tested. 



rel to cylinder gap, barrel dimensions and 
smoothness, etc. are factors over which the 
average shooter has no control for a particular 
gun. Of the factors that influence pellet veloc- 
ity, temperature and pellet weight are the most 
important. In the tests conducted, velocity was 
measured using a Competition Electronics 
ProChrono Chronograph. Several types of pel- 
lets were used with each pellet-firing gun and 
at least two types of BBs were used in each BB 
gun. The temperature was noted in most cases. 
In order to allow each gun to reach equilibrium 
temperature between shots, shots were fired at 
approximately two-minute intervals. 

Firing a C0 2 handgun in the double-action 
mode may result in a slightly different velocity 
than obtained when the same gun is fired sin- 
gle action. The reason is that the hammer is 
not in exactly the same position at the instant 
of firing in both modes. Therefore, when the 
hammer falls, it strikes the release pin with a 
slightly different force, which alters slightly 
the amount of C0 2 released. For guns that can 
be fired either single or double action, pellet 
velocity was measured by firing in the single- 
action mode. If you are firing fast enough to 
need to shoot double action, you are probably 
not interested in velocity because the rate of 
firing a C0 2 gun has a pronounced influence 
on velocity due to the cooling effect of the 
expanding gas (see Chapter 4). 



Testing implies measuring something, 
which means you need a device to measure 
the property or characteristic being studied. 
Ideally, the measurement is not dependent on 
the skill of the person making the measure- 
ment. This is the case when you place a C0 2 
pistol on a postal scale and the digits on the 
dial read 27.3 ounces. This is not the case 
when accuracy of a gun is measured because 
someone has to fire the piece (unless you 
have an elaborate set up). Not all people 
shoot equally well. 

Most C0 2 guns are inherently accurate. As 
a practical matter, sights, trigger pull, weight 
distribution, and other factors come into play 
when the piece is fired. Obtainable accuracy 
may be quite different from intrinsic accu- 
racy. The accuracy obtained depends on the 
shooter, so the accuracy you achieve with a 
particular C0 2 gun may be somewhat differ- 
ent from what I get. I lay no claim to being a 
great marksman. Having said that, I should 
mention that my involvement in the shooting 
sports spans well over half a century and it 
includes almost all types of sporting firearms 
and airguns. Someone else might fire the 
guns used in these evaluations and get better 
results. However, I doubt the results would 
be very much better. In view of the variability 
of accuracy as determined by different shoot- 
ers, I have chosen to include limited accuracy 



34 C0 2 PISTOLS AND RIFLES 







Proper 

maintenance of 
your C0 2 gun is 
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functioning for 
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data especially with the handguns. I believe 
the results I have obtained provide useful ref- 
erence and comparative data showing the 
capabilities of the guns. 

Tips for Using C0 2 Guns 

Like most other mechanical objects, CO2 
guns respond to proper care and mainte- 
nance. A few basic ideas have come to be 
accepted practice with regard to long life and 
trouble free service. One critical component 
in a C0 2 gun is the seal around the piercing 
pin, which keeps gas from escaping. The C0 2 
cylinder fits against the seal when it is 
installed in the gun and tightened into place. 
Because C0 2 under high pressure is in con- 
tact with the seal, the gas can become 
absorbed in the plastic seal. I have read of 
cases where the seals have ruptured when 
the C0 2 cylinder was removed due to the ten- 
dency of the C0 2 trapped in the seal to 
escape. I have not had this experience, but 
others have. To help minimize the amount of 
C0 2 that gets absorbed in the plastic seal, 
most owners' manuals recommend that a 
pressurized C0 2 cylinder not be left in the 
gun for long periods of time. In fact, I have 
been told this very same thing by service 
technicians at some of the factories. How long 
is too long? There seems to be no agreement 



on this, but I know that some older guns 
(including my own) have been left pressurized 
for weeks. Seals in recently manufactured 
guns do not seem to be made of the same 
material, and I am told that even a few days 
will cause damage even to some of the expen- 
sive models. The best advice seems to be to 
empty the cylinder during a shooting session 
and remove it. For example, the owner's man- 
ual for the Walther Lever Action states, "Do 
not store your air rifle with CO a cylinders in 
it. This ... will prolong the longevity of your 
air rifle seals." 

Another concern related to the plastic seals 
is that if the piercing mechanism is too tight 
it will force the neck of the C0 2 cylinder 
against the plastic seal so hard the plastic 
will be squeezed and compressed enough that 
it may permanently change the shape and 
thickness of the seal. Do not turn a piercing 
screw too tightly and be sure that pistols hav- 
ing a lever piercing mechanism are set for the 
proper amount of travel to pierce the cylinder 
but not put undue pressure on the seal and 
piercing pin. 

Seals that are treated with a proper lubri- 
cant such Crosman Pellgun Oil® or other 
lubricant specified in the owner's manual will 
maintain the desired flexibility and resiliency 
longer. Some owner's manuals indicate that a 
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drop of lubricant should be placed on the end 
of each C0 2 cylinder before it is inserted and 
pierced. In my opinion, this is sound advice. 
In fact, Crosman Copperhead Powerlets® 
contain a small amount of lubricant in the 
CO a to maintain proper lubrication of the 
valve. However, owners' manuals caution 
against over lubrication. 

Finally, there are slight differences in neck 
dimensions for the various brands of C0 2 cyl- 
inders. Make sure the neck diameter of the 
cylinder is correct for your gun. The "small 
neck" cylinder, which measures approxi- 
mately 0.290 inch, is now standard. 

A common complaint about air and C0 2 
guns is that the trigger pull is heavy and 
rough. In many cases this assessment is cor- 
rect. However, I have found the trigger action 
on some guns improves markedly as the guns 



are used over a period of time. Parts of a C0 2 
gun are not made of the same materials and 
the fit and finish are not as good as on a fire- 
arm that costs several hundred dollars. With 
use, burrs and rough spots can smooth off so 
that the trigger action improves. It is not 
uncommon for the overall function of the gun 
to improve with use. If you buy a new C0 2 
gun that does not seem to function smoothly, 
use it for a period of time before you assume 
that you got a bad specimen. 

With a small amount of care and mainte- 
nance, a C0 2 gun will give many years of 
trouble free service. I have bought some vin- 
tage C0 2 guns in antique malls and pawn 
shops that still function perfectly. How much 
attention their former owners gave them I 
cannot say. All I know is that many of these 
fine guns are very durable. 
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CHAPTER 3 



AMMUNITION 



THE DEVELOPMENT OF guns using CO a 
for power — beginning with the work of Paul 
Giffard a century ago through the develop- 
ments of the manufacturers of today — has led 
to highly sophisticated and capable guns. 
However, the developments in the design and 
manufacture of pellets have been equally 
impressive. The availability of uniform pellets 
in a variety of types adds immeasurably to 
the performance of any air or CO a gun. 

Pellets come in several general types 
although almost all of them have one design 
feature in common. That characteristic is 
that they are larger in diameter in the head 



and skirt areas than they are in the middle. 
They have a "waist" in the middle that results 
in a design known as the diabolo shape. 
There are several reasons for pellets having 
this general design. First, the head area is 
solid and that keeps the pellet flying head 
first since the skirt is hollow. The behavior is 
sort of like the shuttlecock used in badmin- 
ton. Second, the diabolo shape minimizes the 
area of the pellet that is in contact with the 
bore, which reduces friction as the pellet 
moves down the barrel. Third, the diabolo 
shape results in a favorable weight distribu- 
tion, which helps to stabilize the pellet in 



Shooters of 
C0 2 guns 
have dozens 
of types of 
pellets to 
choose from. 
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The Crosman Premier pellets are available in 1 77, 20, and 22 calibers and have a diabolo shape. 




The original 20-caliber Sheridan cylindrical pellet (left) did not have a smaller midsection as does the 
newer version. 



flight. The hollow skirt of most pellets is quite 
thin which allows the skirt to expand to fit 
the bore better. While there are several types 
of specialized pellets available in other 
shapes and designs, the diabolo shape is by 
far the most common. 

One pellet of note that deviated from the 
diabolo shape was the famous Sheridan 20- 
caliber pellet that was popular for many 
years. That pellet was cylindrical in shape 
and it had a rounded nose. The base had a 
very shallow hollow skirt and a small flange 
around the base provided the gas seal. The 
Sheridan pellet was very solid in construc- 
tion, which accounted for the phenomenal 
penetration attributed to it. However, a few 
years ago the pellet was redesigned and even 
though it now has a waist, it is still a very 
solid, sturdy pellet. 

Air and C0 2 guns frequently show marked 
preferences for certain types or brands of pel- 
lets. You should try several types of pellets in 
your gun to see how it performs with them. In 
your testing, you should try to keep all the 
other variables the same except for the varia- 
tion in pellet type. Shoot from a rest, keep a 
consistent sight picture, and squeeze off the 
shots carefully. Try to see what the effect of 



the pellet is, not what happens when several 
things are not kept constant. 

Pellet Types 

Although there are some exceptions, pellets 
generally are of four basic types. These types 
are the flat-nose (wadcutter), round-nose 
(domed), pointed, and hollow-point types. The 
wadcutter design includes some inexpensive 
general-purpose pellets as well as some of the 
expensive target types. In general, wadcutter 
pellets of high quality will give accuracy that 
is unexcelled by any other type. If your C0 2 
gun is specified for use only with wadcutter 
pellets, do not dismay because that is not a 
severe limitation, especially for a C0 2 pistol. 
Pistols that hold the pellets in a head-to-tail 
arrangement in an in-line magazine must be 
used with wadcutter pellets. These pistols 
function by pulling one pellet laterally out of 
the line, so the pellets will hang up if the 
head of one does not slide easily across the 
base of another. 

While there are many good wadcutter pel- 
lets available, let me give some of my 
thoughts on certain ones. The Crosman Cop- 
perhead wadcutter pellet is one of my favor- 
ites because it has a very solidly constructed 
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Pellets are available with several point shapes. Shown here (left to right) are the flat-point, domed, pointed, 
and hollow-point styles. 




If a C0 2 gun has an in-line magazine, only flat-pointed pellets will feed properly. Pointed pellets will not 
slide laterally across each other. 



forward section and shallow skirt area. As a 
result, this pellet gives very good penetration. 
The Dynamit Nobel (D. N.) Meisterkugeln flat- 
nosed pellet has an excellent reputation for 
accuracy in a wide variety of air and C0 2 
guns. I have tested literally dozens of air and 
C0 2 guns and have never found one that did 
not perform acceptably well with the Meis- 
terkugeln. It may not have given the very best 
accuracy, but it always has performed very 
near the top. Another wadcutter pellet that I 
favor is the D. N. Supermag. In 177 caliber, 
this is a heavy pellet (9.356 grains) and it is 
also very sturdy. This pellet has solved some 
sighting problems for me that occurred with 
guns having fixed sights. If such a gun shoots 
high when the sights are correctly aligned, a 
lower point of impact can sometimes be 
achieved by using a heavier pellet. I have 
found the Supermag has done just that in a 
couple of my pistols. Switching to a lighter 



pellet will often raise the point of impact for 
guns with fixed sights that shoot low. 

In addition to the wadcutter pellets 
described above, there are a great many others 
available. The Gamo Match is a rather light 
pellet (7. 51 grains) so it generally gives slightly 
higher velocities than some of the others. 

Domed pellets are quite popular for many 
uses, and in general, they hold their velocity 
well. Outstanding among pellets of this type 
is the Crosman Premier, one of the most 
widely used pellets in field target competition. 
The Premier is available in 177, 20, and 22 
calibers. In 177 caliber, there are two ver- 
sions, the heavy 10.5-grain and light 7.9- 
grain pellets. In both 20 and 22 calibers, the 
Premier weighs 14.3 grains. While the Pre- 
mier pellets are often used in field target 
shooting, I have several air and C0 2 guns 
that do not give best accuracy with them. 
This is not a negative reflection on the Pre- 
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Of the classic wadcutter 

pellets, the Crosman 

Copperhead has the 

sturdiest construction. 




Note the difference in the internal cavities of the Crosman pointed (left), Beeman Silver Jet (center), and 
Beeman Kodiak (right) pellets. Solid pellets penetrate better. 



mier pellet. It simply shows that some air- 
guns (like some firearms) have strong 
preferences in ammunition. 

Another domed pellet that has given good 
performance in some of my guns is the D.N. 
Superdome. This pellet weighs 8.346 grains 
in 177 caliber and 14.5 grains in 22 caliber. 
Keep in mind that some round-nosed pellets 
may be too long for use in a C0 2 gun that has 
a rather short, thin cylinder. 

Pointed pellets have been popular for many 
years. They hold their velocity well and they 
generally give good penetration. Within this 
general pellet type, there is a great deal of dif- 
ference in the construction. The Crosman 
Copperhead pointed pellet is among the most 
solid nosed and sturdiest in design. It gives 
outstanding penetration. On the other hand, 
some of the pointed pellets (e.g., the Beeman 
Silver Jet and the Daisy Pointed) have very 
deep internal cavities and even the nose area 
is hollow. Such pellets tend to flatten or rivet 



on impact so that penetration may not be 
very impressive. For some targets, not much 
penetration is required, so this may not be a 
major disadvantage. The overall length of 
pointed pellets is generally greater than that 
of either flat-nosed or domed pellets. As a 
result, they may not be suitable for use in 
C0 2 guns that hold the pellets in cylinders. 
One notable exception is the 22-caliber Daisy 
PowerLine 622X, which has a cylinder specif- 
ically designed to handle pellets of the 
pointed and domed types (see Chapter 8). 

Another type of pellet that performs well in 
certain uses is the hollow point. This type has 
become very popular in recent years for 
shooting small pests and vermin. The two 
hollow pointed pellets I have used most 
extensively are the Beeman Crow Magnum 
and the D. N. Super-H-Point. The Crow Mag- 
num is a rather heavy pellet in 177 and 22 
calibers, weighing 8.3 grains and 18.47 
grains respectively. However, in 20 caliber, 
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Many of the C0 2 handguns use cylinders to hold the 
pellets. In some cases, the cylinders are thin so that 
pointed pellets are too long to allow the cylinder to 
rotate. 



the Crow Magnum weighs 12.99 grains, 
which means it is rather light for that caliber. 
On the other hand, the D. N. Super-H-Point 
weighs 7.277 grains in 177 caliber and 14.32 
grains in 22 caliber, which is rather light 
compared to the Crow Magnum. 

The Beeman Crow Magnum has a generous 
hollow cavity that causes it to expand rapidly 
even at relatively low velocity. This is impor- 
tant where C0 2 guns are concerned because 
none of them give velocities that are very high. 
The Crow Magnum is one of the best pellets to 
use for pest shooting because it gives rapid 
energy deposit on the target. However, even 
though the Crow Magnum shoots well in 
almost all of my air and C0 2 guns, it does not 
give accuracy quite equal to that of several 
other types of pellets. In fact, it does not give 
the best accuracy in any gun I have tested. In 
spite of this, the accuracy is more than ade- 
quate for the intended uses of this pellet. 

I have done less testing with the RWS 
Super-H-Point pellet than I have with the 
Crow Magnum. There seems to be no great 



Two popular 
hollow pointed 
pellets are the 
Beeman Crow 
Magnum (left) 
and the Dynamit 
Nobel Super-H- 
Point (right). 



difference in accuracy between the two types 
but your particular gun may perform differ- 
ently. In general, velocities are higher with 
the Super-H-Point because it is a lighter pel- 
let than the Crow Magnum. Keep in mind 
that neither of these hollow pointed pellets 
can be used in many of the C0 2 guns having 
cylindrical magazines. 

Pellet Weights 

One of the most significant characteristics 
of the ammunition used in C0 2 guns (or any 
type of gun for that matter) is the projectile 
weight. While pellet velocity is related to pel- 
let weight, so is the trajectory. Several of the 
C0 2 pistols tested in this work do not have 
sights that are adjustable for elevation. This 
includes some of the lower-priced models but 
also expensive models such as the Colt 1911 
and the Beretta 92 FS. I have found that a 
few of my pistols that do not have provision 
for elevation adjustment may shoot either 
high or low with a particular type of pellet. It 
is often possible to move the point of impact 
by selecting a heavier or lighter pellet without 
the sights being adjusted in any way. For 
centerfire handguns, a lighter bullet normally 
strikes lower on the target than does a 
heavier one when the same sight picture and 
setting is used. The reason is that the recoil 
moves the muzzle up slightly before the bullet 
exits and the heavier the bullet, the greater 
the rise of the muzzle. Since recoil is almost 
nonexistent for C0 2 pistols, a heavier pellet 
usually strikes lower on the target because it 
has lower velocity. Muzzle jump is not a fac- 
tor. In some instances, I have been able to 
tailor the point of impact to the sight setting 
by selecting a pellet of a different weight. 

Because pellet weight is so important, a 
table of weights is provided on the next page 
for reference. Such data is often provided by 
the manufacturers, but I have found that mea- 
surements published often differ from those I 
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Weight Determinations for 20-Pellet Samples of Various Types 






Weight in Grains 






Pellet 


Average 


High 


Low 


Std. Dev. 


177-Caliber Pellets 










Beeman Crow Magnum 


8.280 


8.347 


8.228 


0.036 


Beeman Copper Point 


7.409 


7.451 


7.361 


0.023 


Beeman Flathead 


8.341 


8.509 


8.197 


0.089 


Beeman Hollow Point 


7.191 


7.306 


7.111 


0.060 


Beeman Silver Bear 


7.230 


7.349 


7.137 


0.060 


Beeman Silver Sting 


8.383 


8.457 


8.285 


0.046 


Crosman Domed 


7.864 


7.963 


7.761 


0.066 


Crosman Pointed 


7.968 


8.083 


7.852 


0.066 


Crosman Premier (L) 


7.941 


8.034 


7.725 


0.076 


Crosman Premier (H) 


10.50 


10.60 


10.44 


0.04 


Crosman Premier Match 


7.909 


8.000 


7.818 


0.047 


Crosman Wadcutter 


7.930 


8.032 


7.843 


0.061 


Daisy Lead Free 


4.980 


5.103 


4.912 


0.047 


Daisy Power Pellet 


9.304 


9.829 


8.718 


0.306 


Daisy Pointed 


7.143 


7.318 


6.981 


0.079 


Daisy Wadcutter 


7.756 


7.881 


7.583 


0.100 


D. N. Club 


6.979 


7.210 


6.806 


0.118 


D. N. FTS (Field Target) 


10.47 


10.70 


10.31 


0.096 


D. N. Hobby 


6.994 


7.113 


6.738 


0.080 


D.N. Meisterkugeln 


8.225 


8.312 


8.060 


0.054 


D.N. Superdome 


8.346 


8.503 


8.248 


0.068 


D.N. Supermag 


9.356 


9.460 


9.268 


0.082 


D.N. Super-H-Point 


7.277 


7.350 


7.219 


0.046 


D.N. Superpoint 


7.924 


8.117 


7.647 


0.145 


Eley Target 


7.504 


7.548 


7.455 


0.027 


Eley Wasp 


7.521 


7.562 


7.469 


0.022 


Gamo Master Point 


7.839 


7.907 


7.779 


0.037 


Gamo Hunter 


7.378 


7.412 


7.301 


0.028 


Gamo Magnum 


8.287 


8.376 


8.190 


0.059 


Gamo Match 


7.510 


7.532 


7.464 


0.021 


Marksman Laserhawk 


3.187 


3.233 


3.113 


0.038 


Predator 


9.005 


9.403 


8.675 


0.192 


Winchester Hunting 


7.502 


7.549 


7.463 


0.025 


20-Caliber Pellets 










Beeman Crow Magnum 


12.99 


13.16 


12.76 


0.10 


Beeman H & N Match 


10.32 


10.39 


10.20 


0.05 


Beeman Ram Jet 


11.46 


11.79 


11.06 


0.19 


Beeman Silver Ace 


12.58 


12.87 


12.41 


0.12 


Beeman Silver Arrow 


15.32 


15.50 


15.09 


0.10 


Beeman Silver Bear 


9.995 


10.07 


9.907 


0.042 


Beeman Silver Sting 


11.17 


11.40 


11.06 


0.09 


Benjamin Diabolo 


14.26 


14.39 


14.11 


0.09 


Benjamin Cylindrical 


14.28 


14.41 


14.10 


0.09 


Crosman Domed 


14.28 


14.40 


14.09 


0.07 


Crosman Premier 


14.32 


14.44 


14.18 


0.09 


Sheridan Cyl. (new) 


14.31 


14.44 


14.16 


0.09 


22-Caliber Pellets 










Beeman Crow Magnum 


18.47 


18.68 


18.25 


0.10 


Beeman Kodiak 


21.41 


21.74 


21.21 


0.16 


Beeman Silver Jet 


14.24 


14.40 


14.04 


0.10 


Beeman Silver Sting 


15.74 


15.85 


15.52 


0.10 


Benjamin Diabolo 


14.24 


14.37 


14.13 


0.07 


Crosman Pointed 


14.35 


14.42 


14.26 


0.04 


Crosman Premier 


14.34 


14.44 


14.26 


0.06 


Crosman Wadcutter 


14.32 


14.46 


14.20 


0.07 


Daisy Pointed 


15.68 


15.78 


15.54 


0.08 


D. N. Hobby 


12.00 


12.12 


11.89 


0.08 


D.N. Meisterkugeln 


14.26 


14.50 


14.10 


0.09 


D.N. Superdome 


14.49 


14.57 


14.38 


0.05 


D.N. Superpoint 


14.69 


14.86 


14.60 


0.07 


D.N. Super-H-Point 


14.32 


14.56 


14.20 


0.10 


Eley Wasp 


14.43 


14.52 


14.39 


0.03 


Gamo Hunter 


15.33 


15.44 


15.22 


0.07 


Gamo Magnum 


15.41 


15.51 


15.25 


0.07 


Gamo Master Point 


16.32 


16.44 


16.15 


0.07 


Gamo Match 


13.88 


13.95 


13.78 


0.05 


Predator 


17.02 


17.41 


16.53 


0.26 


Ruko Magnum II 


15.54 


15.65 


15.46 


0.06 


Ruko Match 


13.86 


13.97 


13.77 


0.05 


Winchester Hunting 


15.20 


15.29 


15.14 


0.04 


D.N. is used as an abbreviation for RWS-Dynamit Nobel. 
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Pellet length is an important consideration. 

have measured on a laboratory balance (that 
weighs objects to four decimal places) by a sig- 
nificant amount. Therefore, I have listed the 
actual weights as they were determined for a 
sample of 20 pellets chosen at random. In the 
table, I have given the average weight as well 
as the highest and lowest weights for pellets in 
the sample. Also listed is the standard devia- 
tion, which gives a measure of the reproduc- 
ibility of the weights. The smaller the standard 
deviation, the more uniform the pellets. 

Pellet Dimensions 

If you look at catalogs from companies that 
sell airguns and supplies, you will see there 
are dozens of types of pellets available. You 
do not need to try all types in your guns but 
you should try perhaps five or six. One thing 
to be kept in mind is that many of the C0 2 
guns use cylinders that hold six, eight, or ten 
pellets in individual chambers. For some of 
the guns, the cylinders are thin enough that 
some pellets may be too long to chamber in 
the cylinder and still allow it to turn in the 
gun. As a result, some of the C0 2 guns can 
be used only with rather short pellets. Of 
course, the short pellets are those that have 
the flat nose or wadcutter design. In the 
chapters that give the results of testing the 
various C0 2 guns, the cylinder thickness is 
given so you can consult the table below to 
see which pellets have lengths greater than 
the thickness of the cylinders. Some guns 
have cylinders that will accommodate almost 
any type of pellet while the cylinders of others 
are much more restrictive. 




Compare the cylinder thickness of your C0 2 gun to 
the lengths of pellets given in the table. 

Some pellet manufacturers list dimensions 
for their pellets but many do not. Moreover, I 
have found significant differences between 
what I see in print and what I obtain from my 
dial caliper. Accordingly, I have included on 
page 45 the results of my measurements on 
many types of 177-, 20-, and 22-caliber pel- 
lets. In each case, five pellets were selected 
out of the can and the measurements were 
taken using a dial caliper. Pellet length, head 
diameter, and skirt diameter were deter- 
mined. The values shown in the table are the 
average values for the measurements on the 
five-pellet sample of each type. 

As can be seen from the table, there are 
significant differences in the measurements 
of pellets within a given caliber. Part of the 
difference, especially in length, is attributable 
to the shape of the head. However, even for 
several pellets of the same general type, there 
can be a pronounced difference in dimen- 
sions. This fact suggests that if your particu- 
lar C0 2 gun does not perform particularly 
well with one brand and type of pellet, you 
should try several others. I have noted that 
some of my air rifles perform much better 
when pellets having the larger skirt diameters 
are used in them. Shooting air and C0 2 guns 
is an experimental science so do not hesitate 
to try different combinations. 

Specialty Pellets 

If you have an interest in centerfire rifles 
and ammunition, you are undoubtedly aware 
of some of the recent developments in bullet 
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The Daisy 

Power Pellet is 

a 1 77-caliber 

offering that 

has a 0.125 

inch steel ball 

in the nose. 




This pellet is 
the plastic 
tipped 1 77- 
caliber 
Predator. It is 
also available 
in 22 caliber. 



design and construction. There are bullets 
with polycarbonate tips, bonded cores, parti- 
tions, and special coatings to reduce friction. 
Engineering innovation has also been directed 
toward the development of pellets having 
unusual designs. One of the designs that has 
been around for a long time has an outer plas- 
tic sleeve or sabot and an inner core of some 
metal harder than lead. The idea behind this 
development is that lead airgun pellets tend to 
flatten or "rivet" when they strike a hard 
object. The sabot construction enables a plas- 
tic sleeve to be in contact with the barrel while 
the hard inner core gives good penetration. 
Several metals including zinc, copper, and 
iron have been used as cores. One such pellet 
that has been available for several years is 
known as the Prometheus. With these pellets, 
penetration of sheet metal or bone is signifi- 
cantly better than with a lead pellet. 

Daisy has taken a somewhat different 
approach with the 1 77-caliber pellet known as 
the Daisy Power Pellet. This design has a 
0.125-inch steel ball embedded in the nose of 
a lead body that resembles a spool. The Power 
Pellet is rather heavy with an average weight of 
9.30 grains and it is expensive. If your rifle 
shoots this pellet accurately, it should be very 
effective on pests and small game. 



The Marksman Laserhawk is an ultra-light 
pellet in 177 caliber. It consists of a plastic body 
that has a small steel ball in the nose. Because 
it weighs only 3.19 grains, it gives very high 
velocities, but it also loses velocity very rapidly. 

A recent innovation in pellet design fea- 
tures a polycarbonate tip in a lead body. This 
pellet is known as the Predator, and it is 
available in 177 and 22 calibers. Basically, 
the Predator resembles a hollow-point design 
with a sharp pointed plastic cone in the cav- 
ity. The plastic nose cone extends into the 
hollow body of the pellet and is visible when 
the pellet is viewed from the base. My testing 
has showed the Predator to be sufficiently 
accurate for hunting applications. Predator 
pellets are very long due to the plastic tips. 
They are not suitable for use in pistols except 
the single-shot models. 

Although it is not unique, the 1 77-caliber 
Daisy Lead Free pellet has the advantage of 
being just that — lead free. I don't think much 
lead comes off pellets into the atmosphere 
but some does get on hands while handling 
them. The Daisy Lead Free pellet is made pri- 
marily of tin so it enables a shooter to avoid 
contact with lead. Because it is made of a 
metal that is less dense than lead, the Lead 
Free pellet weighs only 4.98 grains. This 
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A Summary of 


the Average 


Dimensions of 67 


Types of Pellets 






Average Dimension in 


Inches 


Pellet 


Head Diameter 


Skirt Diameter 


Length 


177-Caliber Pellets 








Beeman Crow Magnum 


0.178 


0.185 


0.238 


Beeman Copper Point 


0.175 


0.184 


0.260 


Beeman Flathead 


0.176 


0.184 


0.222 


Beeman Hollow Point 


0.176 


0.186 


0.215 


Beeman Silver Bear 


0.176 


0.186 


0.219 


Beeman Silver Sting 


0.177 


0.186 


0.268 


Crosman Domed 


0.176 


0.180 


0.223 


Crosman Pointed 


0.175 


0.183 


0.226 


Crosman Premier (L) 


0.177 


0.180 


0.223 


Crosman Premier (H) 


0.178 


0.182 


0.264 


Crosman Premier Match 


0.176 


0.181 


0.204 


Crosman Wadcutter 


0.175 


0.181 


0.213 


Daisy Lead Free 


0.178 


0.182 


0.251 


Daisy Pointed 


0.175 


0.185 


0.217 


Daisy Power Pellet 


0.176 


0.180 


0.256 


Daisy Wadcutter 


0.176 


0.185 


0.206 


D.N. Club 


0.176 


0.186 


0.214 


D.N. FTS 


0.177 


0.189 


0.267 


D.N. Hobby 


0.176 


0.186 


0.211 


D.N. Meisterkugeln 


0.176 


0.186 


0.216 


D.N. Superdome 


0.176 


0.189 


0.252 


D.N. Supermag 


0.177 


0.186 


0.228 


D.N. Super-H-Point 


0.176 


0.184 


0.220 


D.N. Superpoint 


0.176 


0.187 


0.270 


Eley Target 


0.175 


0.185 


0.208 


Eley Wasp 


0.176 


0.185 


0.206 


Gamo Master Point 


0.178 


0.185 


0.275 


Gamo Hunter 


0.176 


0.187 


0.230 


Gamo Magnum 


0.175 


0.187 


0.270 


Gamo Match 


0.175 


0.186 


0.204 


Predator 


0.176 


0.184 


0.340 


Winchester Hunting 


0.177 


0.185 


0.230 


20-Caliber Pellets 








Beeman Crow Magnum 


0.199 


0.204 


0.284 


Beeman H & N Match 


0.199 


0.204 


0.230 


Beeman Ram Jet 


0.198 


0.206 


0.278 


Beeman Silver Ace 


0.195 


0.201 


0.250 


Beeman Silver Arrow 


0.200 


0.208 


0.302 


Beeman Silver Bear 


0.198 


0.207 


0.235 


Beeman Silver Sting 


0.195 


0.209 


0.298 


Benjamin Diabolo 


0.197 


0.202 


0.297 


Benjamin Cylindrical 


0.198 


0.200 


0.273 


Crosman Domed 


0.197 


0.200 


0.298 


Crosman Premier 


0.200 


0.201 


0.298 


Sheridan Cyl. (new) 


0.197 


0.200 


0.273 


22-Caliber Pellets 








Beeman Crow Magnum 


0.217 


0.225 


0.309 


Beeman Kodiak 


0.217 


0.223 


0.333 


Beeman Silver Jet 


0.216 


0.224 


0.311 


Beeman Silver Sting 


0.217 


0.224 


0.341 


Benjamin Diabolo 


0.215 


0.222 


0.269 


Crosman Pointed 


0.216 


0.222 


0.278 


Crosman Premier 


0.217 


0.220 


0.269 


Crosman Wadcutter 


0.215 


0.222 


0.251 


Daisy Pointed 


0.215 


0.226 


0.350 


D. N. Hobby 


0.215 


0.227 


0.252 


D.N. Meisterkugeln 


0.215 


0.225 


0.251 


D.N. Superdome 


0.216 


0.225 


0.298 


D.N. Superpoint 


0.216 


0.225 


0.341 


D.N. Super-H-Point 


0.215 


0.226 


0.272 


Eley Wasp 


0.217 


0.230 


0.246 


Gamo Hunter 


0.215 


0.224 


0.296 


Gamo Magnum 


0.214 


0.225 


0.349 


Gamo Master Point 


0.215 


0.225 


0.352 


Gamo Match 


0.214 


0.226 


0.258 


Predator 


0.217 


0.219 


0.444 


Ruko Magnum II 


0.215 


0.224 


0.348 


Ruko Match 


0.214 


0.223 


0.262 


Winchester Hunting 


0.219 


0.225 


0.296 


D.N. is used as an abbreviation for RWS-Dynamit Nobel. 
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Weight Determinations for 20-BB Samples 


of Various 


Types. 




Weight in 


Grains 






Average 


Highest 




Lowest 


Std. Dev. 


Crosman Copperhead 5.140 
Crosman Premier 5.364 
Crosman Premier (washed) 5.359 
Daisy Max Speed 5.412 
Gamo Lead 8.144 


5.261 

5.418 
5.414 
5.557 
8.247 




4.980 
5.296 
5.287 
5.267 
7.998 


0.068 
0.037 
0.036 
0.074 
0.069 



interesting pellet has a pointed shape, and it 
can be driven at high velocity. 

While there are numerous other specialty 
pellets available, this brief discussion shows 
some of the approaches recently taken in pel- 
let development. There are three factors to 
consider in regard to specialty pellets — accu- 
racy, cost, and availability. Because of their 
having more complex construction, some pel- 
lets with inserts, sabots, etc. are not quite as 
accurate as conventional pellets. Only shoot- 
ing them in your air or C0 2 gun will let you 
know with certainty how accurate they are in 
your gun. The complex structure and use of 
materials more expensive than lead adds to 
the costs. Some of the special pellets cost two 
or three times as much as high quality pellets 
of conventional construction. Some of the 
more exotic pellets are available only in spe- 
cialty stores or by mail or Internet order. 

While the pellets of special design have some 
obvious limitations, they are worth considering. 
After all, when it comes to air and C0 2 guns 
and accessories, my guiding principle can be 
stated as "so much to test, so little time." 

BBs 

In the early days of BB guns, getting uni- 
form ammunition presented quite a problem. 
Not only has the development over the years 
led to excellence in pellet uniformity and 
design, but also the manufacture of BBs has 
improved enormously. While there is a seem- 
ingly endless variety of pellets available, the 
BB shooter has a much narrower range of 
ammunition. Crosman and Daisy are the 
largest producers of BBs and their products 
are outstanding. Since so much has been 
made of the weights and dimensions of pel- 
lets, it seemed logical to extend the data to 



include BBs although the number of types 
included is small. I do not use BBs in the 
quantity that I do pellets so only four types 
were studied. The nominal diameter of a BB 
is 0.175 inches and all are very close to that 
size. While pellets have three dimensions that 
need to be considered, the spherical BB has 
only one. Because of this, I did not measure 
diameters but restricted the measurements to 
the weights. The following table shows the 
data for weight determinations on a 20-BB 
sample of four popular types of BBs. 

Crosman Premier BBs have a black coat- 
ing that easily rubs off. In order to see how 
much difference there was in weight when the 
coating was removed, the same sample of 20 
BBs was washed with acetone to remove the 
black slimy lubricant. The weights for the 
washed BBs are also shown in the table. 

As can be seen from the above table, the 
various types of BBs are very uniform in 
weight. The data also show that removal of the 
black, slimy coating on Crosman Premier BBs 
makes a difference of only 0.005 grains in 
average weight. In my shooting of BB guns, I 
have not been able to discern that the type of 
BB chosen results in any significant difference 
in performance. This is decidedly different 
than the situation with guns firing pellets 
where there is often a considerable difference 
in accuracy depending on which pellet is used. 

The information presented in this chapter 
on ammunition for use in air and C0 2 guns 
provides reference data to help you in the 
selection of ammunition for your guns. All of 
the data are from measurements that I car- 
ried out rather than on some manufacturer's 
specifications. Hopefully, you will see that not 
all ammunition is the same and that you 
have a wide selection to choose from. 
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CHAPTER 4 



PRINCIPLES OF 
PROPULSION 



THE BASIC PRINCIPLES of propulsion are 
actually quite simple. Launching a projectile 
makes use of a gas that has previously been 
compressed being allowed to expand and in 
the process move some object on which the 
gas is directed. In a firearm, solid propellant 
burns quickly to generate a considerable vol- 
ume of gas. That gas expands to push the 
projectile down the bore. In a compressed air 
gun, the compressed air expands against the 
base of the pellet, forcing it down the barrel. 
It doesn't matter whether the air is com- 
pressed by several strokes of a pump lever or 
by a piston moving in a chamber behind the 
barrel. The multi-pump pneumatic rifles 
characterize the first compression technique 
while the latter is the procedure employed in 
a spring piston rifle. 

There are certain other principles involved. 
First, there is an upper limit to the amount of 
work that can be done by a given amount of 
compressed gas. You cannot get more energy 
back than was used in the compression of the 
gas. This is one of the fundamental laws of 
thermodynamics. Moreover, if some of the 
energy stored in compressing the gas is lost 
due to friction of moving parts or the projec- 
tile moving down the barrel, you will actually 
get less energy back than was used in com- 
pression of the gas. Part of the stored energy 
is lost by overcoming friction. This is another 
of the principles of thermodynamics. 

When a liquid is converted into a gas, the 
gas occupies a much greater volume than that 
occupied by the liquid. If a suitable liquid 



could be transferred from a reservoir to a 
chamber behind a pellet, the volatilization of 
the liquid and expansion of the gas could be 
used to push the projectile down the barrel. 
There are some requirements that the liquid 
must meet. First, it has to be non-toxic. It 
would be poor form to be squirting poisonous 
gas along with pellets out of your gas-powered 
gun. Second, the liquid has to be inexpensive. 
Some exotic compound that costs a week's 
wages for a couple shots just will not work. 
This requirement is somewhat relative, but 
shooting a pellet gun should be a rather inex- 
pensive proposition. Third, the gas should be 
non-corrosive to metal parts of the gun. We 
want the pellet gun to last for some consider- 
able time rather than being eaten up by a cor- 
rosive gas. Fourth, the propellant gas should 
be environmentally friendly. We do not want to 
destroy the ozone layer or cause mutations of 
plants and animals by shooting our gas guns. 

Launching projectiles at high velocity 
requires high gas pressures. In fact, it is gener- 
ally true that the higher the pressure, the 
higher the velocity a projectile can be launched. 
This will be discussed in greater detail later. 
Because of the high pressure required, the pro- 
pellant must be a gas that generates a high 
pressure as it expands or evaporates. 

A gas that meets the requirements for a 
propellant used for launching BBs and pellets 
is carbon dioxide, C0 2 - The use of carbon 
dioxide was pioneered by Paul Giffard in 
France about 1889. One of the disadvantages 
of C0 2 is that its tendency to evaporate is 
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Power for a large number of shots 
is provided by each C0 2 cylinder. 



determined by temperature. In fact, the ten- 
dency of any liquid to evaporate is deter- 
mined by temperature. The higher the 
temperature, the greater the tendency of the 
liquid to evaporate. Although not a precise 
definition, we call the pressure generated by 
an enclosed evaporating liquid its vapor pres- 
sure. Because the individual particles of a liq- 
uid (molecules) differ in structure from those 
of a different liquid, the two liquids will have 
different vaporization tendencies at the same 
temperature. For example, the vaporization 
tendency of water is different from the vapor- 
ization tendency of alcohol. However, the ten- 
dency to vaporize (the vapor pressure) of all 
liquids increases as the temperature 
increases. This is a fundamental fact con- 
cerning the nature of liquids. 

As a result of the vapor pressure depending 
on temperature, decreasing the temperature 
causes a decrease in the vapor pressure of a 
liquid. Therefore, on a cool day, a gun that 
makes use of the vaporization and expansion 
of C0 2 will not be as efficient as on a warm 
day. The result is the velocity given by that 
gun with a particular projectile will vary with 




the temperature of the gun. On a warm day, 
the velocity will be higher while the velocity 
will be lower on a cool day. That is a fact of 
life in regards to the behavior of C0 2 guns. 
Because the internal pressure of the liquid 
C0 2 guns depends on temperature, one of the 
basic ideas we need to understand is just 
how the vapor pressure of the liquid depends 
on temperature. Typically, the variation in 
vapor pressure of a liquid with temperature is 
shown as a graph known as a vapor pressure 
curve. Figure 4.1 shows this graph for C0 2 . 

As can be seen from the graph, the vapor 
pressure increases as the temperature 
increases. For example, the vapor pressure 
for C0 2 is about 850 lb/in 2 (read as pounds 
per square inch) when the temperature is 70' 
F but it is only 750 lb/in 2 at a temperature of 
60 F. What this means is that with a given 
type of pellet and gun, the muzzle velocity will 
be considerably higher when the temperature 
is 70' F than when it is only 60' F. This will be 
explained and some actual examples given 
later in this chapter, but the bottom line is 
lower velocity results when C0 2 guns are 
used at lower temperatures. 
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Fig. 4-1 The variation in vapor pressure of carbon dioxide with temperature. 



Pressure, Work, and Energy 

Any device that launches projectiles oper- 
ates according to the laws of physics. You need 
not fear this relationship because the laws of 
physics are probably more familiar to you than 
you think. For example, you know that it takes 
more energy (work and energy are similar as we 
will explain later) to lift a 100-pound object to a 
height of 5 feet than it does to lift a 50-pound 
object to the same height. You also know that it 
takes more work to lift a 100-pound object to a 
height of 5 feet than it does to lift it to a height 
of 3 feet. The weight of an object is the result of 
the earth's gravitational field pulling on the 
object. An object that weighs 6 pounds on earth 
would weigh about 1 pound on the moon 
because the moon's gravitational field is only 
about one-sixth that of the earth's. Actually, 
the weight of an object on earth is just the force 
with which the earth is pulling on the object 
due to the force of gravity. For a 100-pound 
object, the force that the earth is exerting on 
the object is 100 pounds. 

In this discussion, we are going to intro- 
duce a very limited amount of mathematics to 
describe some of the basic principles. Do not 



be dismayed by this because mathematics is 
nothing more than economy of expression 
where a symbol represents one or more 
words. A relationship between two or more 
quantities is most easily stated in the form of 
a mathematical expression. Since you are 
reading a book that deals with the shooting 
sports, it is quite likely that in your prior 
reading you encountered the expression for 
the kinetic energy (KE) of a moving projectile. 
That relationship is written as 
KE =1/2 mu 2 
where KE is the kinetic energy, m is the mass 
of the object, and v is its velocity. We could 
state the principle in words as "the kinetic 
energy of a moving object is one-half times 
the mass of the object times the square of the 
velocity of the object." Note that the equation 
states the same thing more economically. 
Never be discouraged when you encounter a 
small amount of mathematical material 
because it is necessary to explain the basic 
principles that underlie our sport. 

Because the shooting sports employ devices 
that use energy stored in some form to launch 
projectiles that have kinetic energy, shooting 
any type of gun involves converting energy 
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from one form to another. The relationships 
that involve energy are central to understand- 
ing how a C0 2 -powered gun operates. In this 
section, a brief discussion of the basic princi- 
ples will be given. Of course, the guiding prin- 
ciple is that you cannot get more energy back 
than was stored initially. In fact, no mechani- 
cal device is 100% efficient, so you can never 
get back as much energy as was stored. 

The field of study that deals with the prin- 
ciples of propulsion as applied to arms is 
known as interior ballistics. At an elementary 
level, we must deal with the forces involved. 
There is a very simple relationship that 
relates the amount of work done to the force 
that must be applied and the distance over 
which that force is exerted. It is stated as "the 
amount of work done is equal to the force 
exerted multiplied by the distance over which 
the force is applied." In the form of a mathe- 
matical equation, it is written as 

Work = Force x Distance 
or 
W=FxD 
where W is the work, F is the force, and D is 
the distance. Suppose we wish to determine 
the amount of work done in lifting a 100- 
pound object to a height of 5 feet. Using the 
relationship above, 

W = 100 lbs x 5 ft = 500 ft-lbs 

Accordingly, to lift a 100-pound object to a 
height of 5 feet requires 500 ft-lbs of work. 
Note that work in this case is expressed as 
foot-pounds, the units most familiar to shoot- 
ers in this country. In many countries, work 
or energy is expressed in joules. There is no 
difference in the amount of milk in a jug even 
if in reading the label we find that 1 gallon of 
milk is 3.785 liters. The same amount of milk 
is contained in the jug but the units are dif- 
ferent. A pellet that has a kinetic energy of 12 
ft-lbs has a kinetic energy of 16.4 joules. In 
other words, 1 ft-lb = 1.3558 joules. If we are 
concerned with the kinetic energy of a pellet, 
why do we need to be concerned with work? 
The answer is because the pellet exiting the 
muzzle will have an energy {kinetic energy 
because it is energy due to its motion) that is 
precisely the same as the net amount of work 
done in pushing it down the barrel. The total 
amount of work would be greater because we 
have actually ignored the work lost because 



of friction between the pellet and the bore but 
that is another matter to be dealt with later. 

Where does the work (energy) come from 
that pushes the pellet out of the barrel? It 
comes from the expansion of a gas. In a fire- 
arm, the gas is generated by the burning pow- 
der. In an air rifle, the gas is the air that was 
previously compressed by pumping. In a C0 2 - 
powered gun, the gas comes from the expan- 
sion of the gas and liquid in the C0 2 cylinder 
as it vaporizes. There is a very simple relation- 
ship between the pressure generated by the 
expanding gas and the amount of work done 
while pushing the pellet down the barrel. 

Let me begin this explanation with describing 
what pressure is. Inside a tire the pressure may 
be 30 pounds per square inch (indicated as psi 
or lb /in 2 ). What this means is that there is a 
force of 30 pounds on each square inch of area 
on the inside of the tire. We stated earlier that a 
pound is a measure of force. Therefore, pres- 
sure can be described as the force operating on 
something divided by the area on which the 
force is pushing. If the force is expressed in 
pounds and the area is expressed in square 
inches, we can write the relationship as 

_ Force Pounds lb 

Pressure = = = = lb/in 2 

Area inches 2 in 2 

Inside a C0 2 cylinder the pressure may be 
somewhere in the range of 800-1200 lb/in 2 and 
when the valve opens, gas having that pressure 
is exerted on the base of the projectile. While 
this is a relatively high pressure, the base of a 
pellet is a very small area. Also, as the pellet 
moves down the bore, the gas expands to fill 
the space behind it so the volume occupied by 
the gas increases. For a given quantity of gas, 
the larger the volume it occupies, the lower the 
pressure it will generate. This causes the pres- 
sure to drop rapidly as the pellet moves down 
the barrel and the force acting on the pellet 
decreases. The pressure is highest when the 
gas is first released from the valve and then it 
decreases as the pellet moves along the barrel. 

If we take the base of a pellet to be a circle, 
it is easy to determine the area of the circle 
because it is given by 

A = nr 2 

Where A is the area, r is the radius of the 
circle, and n is 3.1416. For a pellet with a 
diameter of 0.177 inch, the radius is half that 
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distance or 0.0885 inch. Thus, the area of the 
base of the pellet is 

A = 3. 1416 x (0.0885 in) 2 = 0.0246 in 2 

If the pressure on the base of the pellet is 
800 lb/in 2 , the force acting on the pellet will 
be given by 

F= 800 lb/in 2 x 0.0246 in 2 = 19.7 lbs 

We have just calculated that a force of 
19.7 lbs is exerted on the base of a 177-cali- 
ber pellet by a gas at 800 lb/in 2 pushing on 
it. If the same gas pressure were applied to 
the base of a 22-caliber pellet, the force on 
the pellet would be much greater because the 
area of the base is larger. In fact, the skirt 
diameter of most 22-caliber pellets is approx- 
imately 0.224 inch so the radius would be 
0. 1 12 inch. The area of the base of the pellet 
is calculated as 

A = 3. 1416 x (0. 1 12 in) 2 = 0.0394 in 2 

so the force on the base would be given by 
F= 800 lb/in 2 x 0.0394 in 2 = 31.5 lbs 

We see there is a much greater force pushing 
on the base of a 22-caliber pellet than on one of 
177 caliber even though the gas pressure is 
800 lb/in 2 in both cases. Now we need to 
describe how the force on the base of a pellet 
helps us understand how much velocity the 
pellet will be given as it moves down the barrel. 

An exact analysis of the complex problem 
that deals with all the forces acting on a pel- 
let as it is fired from an air or C0 2 gun is far 
beyond the level of this introductory book. 
What we will do is to make some crude 
approximations and simplifying assumptions 
that reduce the complex problem to a level 
that will allow us to use basic principles to 
formulate a solution. It is the standard tech- 
nique of taking a complex problem you can- 
not solve and simplifying it to obtain one you 
can solve even though the new problem does 
not exactly describe the system. 

Unfortunately, the force on the base of the 
pellet caused by the gas is not the only force 
acting on the pellet. In order for the pellet to 
move down the bore, it must overcome fric- 
tion. The skirt of the pellet is large enough to 
engage the rifling, which means the pellet will 
become graved by the lands or ridges. Also, it 
requires some force to move the pellet along 
in contact with the barrel. While we know 
there is some force of friction, we do not know 
exactly how much it is. Furthermore, the fric- 



tion would certainly depend on how fast the 
pellet is moving while it is in contact with the 
bore. We do not have a good way to determine 
this quantity in any simple procedure. For 
the sake of the simple approach being taken 
here, we will assume that it takes a force of 6 
pounds to overcome the friction acting on the 
pellet as it moves through the barrel. 

Now we have another problem. While the 
force generated by a gas at 800 lb/in 2 on the 
base of a 22-caliber pellet was calculated to be 
31.5 lbs, that is only at the beginning of the 
movement of the pellet. As the pellet moves, 
the gas behind it expands to fill the available 
volume, which is increasing. So while the gas 
pressure is initially 800 lb/in 2 , it rapidly 
decreases to a much lower value as the pellet 
approaches the muzzle. Let us suppose that 
the gas pressure has decreased to approxi- 
mately zero by the time the pellet leaves the 
muzzle. Therefore, the force on the base of the 
pellet is initially 31.5 lb, but it has decreased 
to zero by the end of the motion of the pellet in 
the barrel. Now we have another sticky prob- 
lem. How does the force vary in the interval 
between when the pellet starts moving and 
when it exits the muzzle? In this case, we can 
make a reasonable guess. The volume behind 
the pellet is a linear function of the distance 
the pellet travels. In other words, when the 
pellet has moved ten inches, there is twice as 
much volume available for the gas to occupy 
as when the pellet has moved only five inches. 
Because this is true, the pressure would vary 
linearly between the initial value of 31.5 lb /in 2 
and zero, just before the pellet exits from the 
bore. Therefore, the average force acting on 
the pellet is the average of 31.5 and which is 
(31.5 + 0)/2 = 15.7 lbs. 

While this is the average force on the base 
of the pellet, there is a loss of 6 pounds 
because of friction. This leaves a net force on 
the pellet of 15.7 - 6 = 9.7 lbs. We showed 
earlier that the work done by a force is given 
by the force times distance. If we take the 
barrel length to be 20 inches or 1.667 feet, 
the work in this case is given by 

Work = 9.7 lbs x 1.667 ft = 16.2 ft-lbs 

Since this is the amount of work or energy 
given to the pellet, it should also be the 
kinetic energy the pellet has when it exits the 
muzzle, its muzzle energy. However, we know 
that a 22-caliber pellet gun such as the Cros- 
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Because the velocity produced by a C0 2 gun 
depends on temperature, I always record both 
temperature and velocity. 

man 2260 will drive a 14. 3 -grain pellet at 
approximately 600 ft/ sec (depending on the 
temperature), which corresponds to a muzzle 
energy of 11.4 ft-lbs. This value is consider- 
ably lower than the calculated value of 16.2 
ft-lbs based on our several assumptions. 

There are several factors not considered in 
our simplistic approach, all of which reduce the 
amount of work done on the pellet, which in 
turn decreases the muzzle energy. First, 
because of friction, the pellet becomes warmer 
as it moves down the bore. Therefore, some of 
the work done by the expanding gas is lost as 
heat in the pellet and bore. Second, most gases, 
and C0 2 is one of them, become cooler when 



they expand quickly. As a result of cooling, the 
pressure drops compared to what it would be if 
the gas stayed at the same temperature as it 
expands. Therefore, the cooling effect reduces 
the amount of work or energy available to the 
gas for moving the pellet. Third, as the pellet 
moves down the bore, the pressure drops. We 
assumed it dropped to zero at the muzzle when 
the barrel has a length of 20 inches. However, 
my Crosman 2250, which has a barrel slightly 
greater than 14 inches, gives velocities within 
10-25 ft/sec of those given by my Crosman 
2260, which has a 24-inch barrel. It appears 
the gas has done almost all of its useful work in 
the first 14-16 inches. Incidentally, this has 
been verified by other experimenters. If a 30- 
inch barrel were placed on a Crosman 2260 
with no other modification, the muzzle velocity 
would probably be lower than with the stan- 
dard 24-inch barrel. The pressure due to the 
gas released would drop to zero before the pel- 
let traveled the 30 inches and friction would 
cause it to lose velocity. 

The first two of the factors considered 
above probably have a very small effect on the 
velocity of the pellet. The third factor is likely 
to be much larger. Let us assume this is the 
factor we need to incorporate into our simple 
model. If the average force that we calculated 
(9.7 lbs) is acting on the pellet but for only 15 
inches (which is 1.25 ft), the calculation of 
the work done on the pellet becomes 

Work = 9.7 lbs x 1.25 ft = 12. 1 ft-lbs 

Keep in mind the net amount of work done 
on the pellet by the expanding gas should 
equal the kinetic energy with which the pellet 
leaves the muzzle. The amount of work calcu- 
lated above is very close to the approximately 
1 1.4 ft-lbs that a Crosman 2260 will actually 
produce. The significance of this approach is 
to show that we actually have a reasonably 
good understanding of the basic science 
involved in the principles of propulsion in 
regard to C0 2 guns. It is not a highly accu- 
rate model, but it is useful for predicting how 
changing variables will affect the performance 
of C0 2 -powered rifles and pistols. 

Effect of Temperature 

We have already explained that the effi- 
ciency of a gun powered by C0 2 decreases as 
the temperature decreases. In order to show 
this is true, data were obtained by firing a 22- 
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caliber single-shot Crosman 2240 pistol at 
68 F and 80° F. This pistol was selected 
because it gives excellent velocity uniformity, 
and being a single shot, there is no gas loss 
due to a gap between the magazine and the 
barrel breech. The two pellets used were the 
Crosman Copperhead pointed and the Gamo 
Match. Five-shot strings were fired with each 
pellet, and the average velocity and the stan- 
dard deviation were determined. 

The average velocity obtained at 68' F with 
the Crosman Copperhead pointed pellet was 
443 ft/sec with a standard deviation of 7 
ft/ sec. At 80' F with the same pellet, the aver- 
age velocity was 460 ft/ sec with a standard 
deviation of 3 ft/sec. When the Gamo Match 
pellet was used, the average velocity at 68 F 
was 440 ft/sec and the standard deviation was 
3 ft/ sec. At 80' F, the average velocity was 470 
ft/sec with a standard deviation of 1 ft/sec. The 
average velocities for each pellet at the two tem- 
peratures are clearly outside the range of shot- 
to- shot variation and indicate the velocity loss 
of approximately 20-30 ft/sec accompanies a 
temperature change from 80' F to 68' F. Cer- 
tainly no claim is going to be made that this is 
an exhaustive study, but it does put some 
actual numbers to the well-known effect that 
the velocity produced by a C0 2 -powered gun 
decreases as the temperature decreases. 

Effect of Rate of Fire 

Owner manuals frequently contain some 
statement that performance decreases when 
shots are fired rapidly due to the cooling effect 
of the expanding C0 2 . This effect was not 
exhaustively studied because most shooting 
activities involve skill rather than firepower. 
One simple test that was conducted was to 
load a Crosman 2210 with a cylinder (seven 
shots) containing Crosman Copperhead wad- 
cutter pellets. The seven shots were fired at 5- 
second intervals using a fresh C0 2 cylinder 
and the velocity measured with a chrono- 
graph. Measured velocities in ft/sec at an 
atmospheric temperature of 80-82' F were as 
follows: 

Shot 12 3 4 5 6 7 

394 385 375 364 357 350 349 
It is clear when shots are fired as fast as 
every 5 seconds, the velocity decreases sub- 
stantially. The fact the velocity seems to stabi- 
lize at approximately 350 ft/ sec may indicate 



that with the air temperature being as high as 
it was the day of the test, the C0 2 cylinder does 
not fall below some specific temperature. If you 
fire a C0 2 pistol or rifle rapidly, the velocity 
decreases with each shot. This effect is not con- 
ducive to accurate shooting or to obtaining the 
best performance from a C0 2 -powered gun. 
Keep in mind this test was conducted with a 
22-caliber Crosman 2210, so the results 
obtained with a different pistol might be some- 
what different. However, there is no question 
that cooling due to rapid firing takes a toll on 
the performance of any C0 2 gun. 

If a C0 2 -powered pistol or rifle is fired rap- 
idly, expansion of the gas causes the cylinder 
to cool markedly. By shooting rapidly to 
empty a cylinder then quickly removing the 
grip panel, I have observed frost on the out- 
side of the very cold C0 2 cylinder. 

Shots Per Cylinder 

Most C0 2 guns are designed so that the cylin- 
der holding the gas must be small. In fact, the 
standard gas cylinder is the 12-gram C0 2 cylin- 
der. When this quantity of liquid C0 2 is con- 
verted to a gas in small amounts with each shot, 
the 12-gram cylinder contains enough C0 2 for a 
relatively large number (25-50) of shots. 

One of the most frequently asked questions 
regarding C0 2 guns is how many shots a cyl- 
inder of C0 2 will give. Owner manuals and 
manufacturer catalogs generally give a wide 
range such as 30-60 shots. In conducting the 
tests for this book, the number of shots per 
cylinder was determined for a Walther CP99 
pistol. The tests were conducted at a temper- 
ature of 80 F with 2 minutes between shots 
to allow for temperature equilibration. The 
results for the Walther CP99 shooting Cros- 
man Copperhead wadcutter pellets are shown 
in the following table. 

How many shots can you get from a C0 2 
cylinder? There is no easy answer, but I would 
say for the Walther CP99 the number is 
approximately 45 because the velocity is still 
approximately 300 ft/ sec after that many 
shots. However, it depends on what you are 
attempting to do with the pistol. For plinking 
pop cans, 300 ft/sec is still a respectable 
velocity adequate for the job. If you are trying 
to get small groups by doing very accurate 
shooting, the number is smaller. To get a high 
level of accuracy, the shots must be of uniform 



PRINCIPLES OF PROPULSION 53 





Velocity (ft/sec) Variation With Number of Shots 
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No velocity indicates chronograph malfunction. 











velocity and the velocity has decreased sub- 
stantially (about 10%) after only about 35 
shots. In casual shooting for fun, you may 
squeeze out more shots per cylinder than you 
would if engaged in serious shooting. In the 
test, the velocity was recorded for only 54 
shots because by that time the velocity had 
decreased to only about 60% of what it was for 
a full cylinder. Keep in mind this test involved 
only one pistol and one pellet type. Different 
combinations of gun and pellet will give some- 
what different results. 

Pellet Weight and Velocity 

The concept that it takes more force to 
move a heavy object than it does to move a 
light one is not difficult to understand. When 
this concept is applied to C0 2 guns, it simply 
means that a heavy pellet will not be given a 
velocity as high as will a lighter one. Because 
the pressure of the gas determines the mag- 
nitude of the force on the base of the pellet, 
there is no way to increase it as long as the 
temperature does not change. There is only a 
certain force that can be applied by a gas at a 
fixed pressure. If a heavier pellet is used, the 
velocity will be lower as long as there is no 
major difference in the type of pellet used. 

In order to show the effect of pellet weight 
on velocity, I used the 20-caliber Sheridan 
E9A pistol and selected seven types of pellets 
that had weights ranging from 10.00 to 14.32 



grains. With each of these types of pellets, 
five shots were fired across the chronograph 
at 2-minute intervals to allow the pistol to 
reach temperature equilibrium. The tempera- 
ture at the time of firing was 80-82' F. The 
average velocity was calculated for each type 
of pellet, and a graph was prepared showing 
pellet velocity versus pellet weight. Figure 4.2 
shows the relationship. There is a reasonably 
good linear relationship between the muzzle 
velocity of a pellet and its weight. The rela- 
tionship is an inverse one because as pellet 
weight increases, muzzle velocity decreases. 
Even though this type of relationship is 
expected, it is reassuring to see it demon- 
strated. When you consider that Newton's 
Second Law of Motion says that force equals 
mass times acceleration, 

F= ma, 
there is no other conclusion possible. Force 
and mass probably need no explanation, but 
the acceleration, a, is a measure of how fast 
the velocity is changing. For a given magni- 
tude of force, if m increases, a must decrease 
because the two multiplied together must 
equal the same number, F. If the acceleration 
of the pellet in the barrel is lower, the velocity 
does not increase as rapidly, and the pellet 
will exit the muzzle with a lower velocity. 

It is even more remarkable that the rela- 
tionship between pellet weight and velocity is 
so nearly linear when you consider that sev- 
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Fig. 4-2 Velocity variation with pellet weight for the Sheridan E9A. 



eral types of pellets have considerably differ- 
ent construction characteristics. As was 
shown in Chapter 3, pellets of the same cali- 
ber have different head and skirt diameters. 
There is also a considerable difference in the 
shapes and sizes of the internal cavities. 
When these differences are considered, such 
a good linear fit to the data may be surpris- 
ing. However, the major difference between 
how pellets are accelerated as they pass 
through the bore is in their masses. The other 
factors mentioned are not nearly as impor- 
tant as is the amount of mass that must be 
forced from a standing start to a considerable 
velocity. The two major factors that determine 
pellet velocity from a C0 2 gun are the mass of 
the pellet and the temperature. 

The simple ideas here are not restricted to 
gas pressure generated by C0 2 . In fact, we 
should expect this type of relationship for any 
type of air or C0 2 gun. The dependence of 
velocity on the weight of the pellet has been 
demonstrated for many types of air guns. 



Firearms constitute a somewhat different sit- 
uation because different propellants are nor- 
mally used for light and heavy bullets. The 
propellants have different burning rates so 
the pressure does not vary in the same way 
as the bullet moves. Normally, faster burning 
propellants are used in loading a 30-06 with 
125-grain bullets than would be chosen to 
load 200-grain bullets. We have no such 
choice to make with a C0 2 gun in which the 
pressure forcing the pellet down the barrel is 
the same regardless of the weight of pellet 
used, and the propellant gas generates a spe- 
cific pressure at the temperature of use. 

While only basic ideas dealing with internal 
ballistics of C0 2 guns have been considered, 
this chapter should enable you to understand 
how principles of propulsion apply to these 
fascinating guns. Probably most shooters will 
be content to insert a C0 2 cylinder and some 
pellets and go shooting. This chapter is for 
those shooters who want (or need) to know 
more about how their C0 2 guns propel pellets. 
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CHAPTER 5 



EVALUATION 
OF BB PISTOLS 



SOME OF THE C0 2 BB pistols function in 
a true semi-automatic mode rather than as 
revolvers because the BBs are not held in a 
cylinder. As was discussed earlier, the major- 
ity of pellet pistols are repeaters, but the pel- 
lets are held internally in a revolving cylinder. 
They actually function as revolvers regardless 
of whether firing is done single action or dou- 
ble action. However, the pistols that fire BBs 
hold the ammunition in linear magazine 
tubes with each BB forced into the chamber 
by a spring-loaded magazine follower. Pulling 
the trigger cocks the internal mechanism and 
releases it. Therefore, the BB pistols function 
exactly like double-action-only semi-auto 
firearms. This is true of all the current pistols 
tested that fire BB ammunition but not for 
the classic Daisy C0 2 200 and the manually 
cocked Daisy PowerLine 1200, 1270, and 
1700 (see Chapter 10). 

I grew up with a BB gun that was fired by 
cocking it with a lever and pulling the trigger. 
Those single-stroke guns, as well as their 
modern counterparts, give a muzzle velocity 
of only about 275-300 ft/sec. As a result of 
extensive handling of such BB guns, it is easy 
to get the notion that any gun that fires only 
BBs is a low powered device. Because carbon 
dioxide generates a pressure of around 800 
lb /in 2 at typical temperatures of use, it is 
possible to launch a BB at a velocity as high 
as 500 ft/ sec. Accordingly, the actual kinetic 
energy of a BB fired from a C0 2 pistol may be 
almost three times as great as that of a BB 
fired from a typical spring powered rifle. 
NEVER make the mistake of thinking that a 



C0 2 -powered BB gun is a toy! I will make this 
point repeatedly, but I don't believe it can be 
stated too emphatically or too often. These 
pistols generate about the same energy as the 
177-caliber pellet pistols discussed in the 
next two chapters. Moreover, steel BBs are 
notorious for ricochet because they do not 
expend energy by flattening out on impact. 

The discussion of the 177-caliber pellet pis- 
tols will be presented in two chapters because 
there is such a wide range of models, with 
plastic pistols costing only a few dollars at one 
end and the metal guns that resemble fire- 
arms at the other. Some of the elegant upper- 
end models cost $200 or more. In Chapter 6 
we will discuss the lower-priced models while 
Chapter 7 will be concerned with the higher- 
priced elite models. In contrast, only one 
chapter is needed for the BB pistols because 
there are only a few models of BB-only pistols 
and they are all modest in cost. That is not to 
say they don't perform well because they cer- 
tainly do. It is just that the BB pistols are not 
made with the same level of excellence in 
choice of materials and fit and finish as the 
upper- end pellet pistols. They are comparable 
to some of the less expensive 177-caliber mod- 
els discussed in Chapter 6. 

While it was not possible for me to test 
every model of BB pistol marketed, the selec- 
tion chosen includes the most popular mod- 
els. Performance of models not tested should 
be comparable to that of the several models 
discussed in this chapter. In the descriptions 
that follow, instructions are given for install- 
ing a C0 2 cylinder and loading each of the 
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models. Although is it not stated explicitly in 
the discussion of each model, the safety 
should always be in the "on" position when 
loading a C0 2 cylinder or BBs. There is dan- 
ger in piercing a C0 2 cylinder in a gun that 
might already have BBs or pellets in it or in 
placing projectiles in a gun that is pressur- 
ized with a pierced C0 2 cylinder. 

The Daisy PowerLine 15XT 

Introduced in 2002, the Daisy PowerLine 
1 5XT C0 2 BB pistol resembles a compact cen- 
terfire semi-auto. I think everything externally 
visible on the pistol is made of black plastic. 
The 15XT is one of the two smallest of the C0 2 
pistols evaluated. 



^^^ 


Daisy's PowerLine 1 5XT is a 
lightweight BB pistol that 
resembles a compact firearm. 






The PowerLine 15XT has cosmetic features 
that make it look like a firearm. The large 
thumb safety and slide release on the left- 
hand side of the frame and the hammer are 
fakes. They are simply molded plastic lumps. 
The actual safety is of the cross bolt type, and 
it is located behind the trigger. Pushing it to 
the right places the safety on while pushing it 
to the left takes it off and exposes a red firing 
indicator. 

Unlike the Daisy PowerLine 93, which has 
a removable magazine, the magazine of the 
15XT, which holds 15 BBs, is built in. It is 
located on the top left-hand side of the fake 
slide. A small tab that protrudes slightly from 
a slot is attached to the spring-loaded maga- 
zine follower. Pushing the tab forward in the 
slot moves the magazine follower so 
that BBs can be dropped into a hole 
that is about two-thirds of the way 
toward the front end of the slot. 
There is no provision for locking the 
magazine follower in its forward 
position so it must be held there 
while BBs are loaded. 

Sights on the PowerLine 15XT 
consist of a square-topped front 
and a square-notch rear. The sights 
are very similar in appearance to 
those found on fixed-sighted Colt 
1911 pistols, and there is no provi- 
sion for adjustment. There is also a 
dovetailed bar below the barrel 
where optical (laser) sights can be 
attached. 



BBs are loaded 
in the PowerLine 
15XT by pulling 
the magazine 
follower forward, 
holding it there, 
and dropping 
BBs in the 
opening. 
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Velocity Data for the Daisy PowerLine 15XT at 73-75T 








Velocity, ft/set 






Type of BB 


Ave. 


High 


Low Std 


I. Dev. 


Daisy Max Speed 
Crosman Copperhead 
Crosman Premier 


432 
424 
437 


435 
427 
442 


428 
419 
433 


3 
4 
3 




In this photo, the piercing pin can be seen at the top 
of the grip frame of the 1 5XT. 

The PowerLine 15XT is a double-action- 
only pistol. As a result, trigger movement 
during firing is rather long, but my 15XT 
specimen probably has the best double- 
action pull of all the "auto" pistols I have 
tested. The pull averaged about 6.8 pounds 
and was smooth throughout trigger travel. 

Loading a C0 2 cylinder in the PowerLine 
15XT consists of removing the left-hand grip 
panel by pushing outward on the tab located 
at the bottom and placing the cylinder neck 
up in the grip. Piercing of the C0 2 cylinder is 
accomplished by turning the piercing screw, 
which has a large, comfortable, plastic head 
in the shape of a wing nut. 

There are several subjective things that I 
like about the PowerLine 15XT. First, it is 
small, light, and portable. It measures only 
7.25 inches in length and weighs only 13.3 
ounces. Second, the black plastic grips have 
excellent feel and they are quite attractive. The 



checkering on the grips and on the back strap 
gives a good purchase in the hand. Finally, 
even though the CO2 cylinder is contained in 
the grip, it still has a very nice contour. It fits 
my hand much better than do the bulky grips 
on some other C0 2 pistols. My wife liked the 
weight and feel of the 15XT so much that she 
almost kept it. Like some other C0 2 pistols 
marketed by Daisy, the PowerLine 15XT car- 
ries the "made in Japan" statement. 

Even though it is small, this attractive little 
pistol is no toy. It has an advertised muzzle 
velocity of 400 ft/ sec. As shown by velocity 
the data in the accompanying table, this is 
actually a conservative value. 

The PowerLine 15XT is a handy, light- 
weight pistol that fires BBs with high and 
uniform velocity. My 15XT easily exceeded 
the advertised maximum velocity. A few 
minor things came to light during the tests 
with this pistol. First, the tab on the maga- 
zine follower is very small and it hardly pro- 
trudes from the slot in which it moves. 
Because there is no notch for locking it in the 
forward position while loading BBs, it must 
be held with one thumb while BBs are 
inserted into the tiny loading port. This is not 
the easiest BB pistol to load. However, there 
is no removable magazine to drop or lose. 
Second, while the trigger action is not bad for 
the double action only firing, it will require 
some skill to shoot this pistol accurately. 

For a pistol that measures only 7 inches in 
length and weighs only about 13 ounces, the 
PowerLine 15XT offers outstanding perfor- 
mance. Incidentally, the suggested retail 
price is about $36, although the actual price 
is usually below $30; so it offers a lot of fun 
for the money. 

The Daisy PowerLine 93 and 693 

Patterned after a Smith & Wesson center- 
fire autoloader, the Daisy PowerLine Model 
93 is a 15-shot BB pistol. The external parts 
of the Model 93 are made largely of black 
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Daisy's PowerLine 93 is patterned 
after a Smith & Wesson centerfire 
semi-automatic. In addition to the 
thumb safety, the PowerLine 93 
also has a grip safety. 




The magazine release is located in front of the rear sight 
between the protective ears. 




Pressing downward on the ridged tab opens the port for 
loading BBs in the magazine of a PowerLine 93 or 693. 

plastic and the grips are brown plastic with 
imprinted checkering. A second version 
known as the PowerLine 693 has a shiny 
nickel finish on the frame but black plastic 
slide and grips. Otherwise, the Models 93 and 
693 are identical. 

The PowerLine 93 can be fired only in the 
double-action mode. Pulling the trigger com- 



pletely cycles the action and fires the 
gun. The hammer is a fake that is a 
molded lump at the back of the fake 
slide. The only external parts of the 
pistol that move are the trigger, 
thumb safety, and the grip safety. 
Although not often found on C0 2 pis- 
tols, the PowerLine 93 has a function- 
ing grip safety, a bar in the rear of the 
grip that must be depressed in order 
for the pistol to fire. The trigger can 
be pulled without the grip safety 
being depressed but the pistol does 
not fire. A Model 93 weighs only 17.6 
ounces. 

BBs are held in an in-line magazine 
located on top of the barrel. A serrated 
magazine release is located just 
behind the magazine and in front of 
the rear sight between its protective 
ears. Pulling the release to the rear 
allows the rear end of the magazine to 
pop up out of the recess where it 
resides. After the magazine is lifted out 
of its opening on top of the barrel, BBs 
are loaded in the following manner. 

When the magazine is turned bot- 
tom side up, a groove is visible in 
which the spring-loaded follower 
moves to push BBs to the rear during 
firing. Pushing the follower forward by 
means of a small protruding tab 
allows it to be locked in the forward 
position when the tab is positioned in 
a locking notch. After the follower is 
locked in the forward position, pushing down 
on a small bar at the rear of the magazine 
moves a tab that normally covers the BB port. 
This allows BBs to be dropped into the hole 
that loads the magazine. The spring-loaded 
bar must be held down during the loading 
process to keep the BB port open. After the 
BBs are loaded, pushing the magazine fol- 
lower tab out of its locking notch allows it to 
apply pressure to the BBs for proper feeding. 
When the magazine is placed in the gun, the 
bar at the rear of the magazine is forced 
upward uncovering the BB port so that BBs 
can drop down to enter the rear of the barrel. 
Sights on the Model 93 consist of a square- 
topped ramp front and a blade rear with a 
square notch. The rear sight has protective 
"ears" and the front ramp is serrated. The 
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sights afford an excellent sight pic- 
ture, but there is no adjustment pos- 
sible other than possibly to change 
the height of either sight by filing off 
some plastic. 

To load a C0 2 cylinder in the gun, 
the left-hand grip panel is removed 
by pushing outward on the tab at the 
base. After the grip panel is removed, 
a C0 2 cylinder can be inserted into 
the metal chamber inside the grip. 
Turning the screw with a winged 
head in the bottom of the grip forces 
the cylinder up to the piercing pin. 
With a loaded magazine and a fresh 
CO2 cylinder in place, the PowerLine 
93 is ready to fire. 

The thumb -operated safety con- 
sists of a rotating lever at the rear 
left-hand side of the slide. When it 
points down, the safety is on. Rotating the 
safety upward takes it off, and the pistol is 
ready to fire. The main drawback to achieving 
good accuracy with this pistol is the long, 
heavy, uneven trigger pull. As the trigger is 
pulled, the barrel moves to the rear inside the 
fake slide to position it at the C0 2 valve. This 
requires a lot of trigger pressure. Then, the 
actual firing occurs, which requires an even 
greater pull. The result is that these double- 
action-only pistols have long, heavy trigger 
pulls. For my Model 93, the Lyman trigger 
pull gauge showed an average pull of 8.5 
pounds, and my Model 693 required 9.7 
pounds. The Models 93 and 693 are by no 
means alone with this fault and more will be 




The PowerLine 693 is an attractive C0 2 pistol that functioned 
flawlessly during testing. 



described in the sections dealing with other 
pistols. With fixed sights and rough trigger 
action, this pistol would normally be consid- 
ered as a plinking or fun gun. With an adver- 
tised muzzle velocity of 400 ft/sec (which the 
gun just about equals), it definitely is not a 
toy. The results obtained during the velocity 
tests are shown in the tables below. 

As mentioned earlier, the PowerLine 93 and 
693 are identical except for colors of the plas- 
tic parts. Therefore, it is interesting to com- 
pare how two identical BB pistols compare 
mechanically. As the data shows, the veloci- 
ties are very close with each type of BB used 
in the tests. The advertised muzzle velocity of 
400 ft/sec is almost exactly what you can 



Velocity Data for the Daisy PowerLine 93 at 73-75° F 



Type of BB 

Daisy Max Speed 
Crosman Copperhead 

Crosman Premier 



Ave. 

393 
393 
396 



Velocity, ft/sec 




High Low 


Std. Dev 


400 388 


5 


398 389 


4 


400 394 


2 



Velocity Data for the Daisy PowerLine 693 at 73-75° F 



Type of BB 

Daisy Max Speed 
Crosman Copperhead 
Crosman Premier 



Ave. 

397 
401 
402 



Velocity, ft/sec 




iigh Low 


Std. Dev 


401 393 


3 


405 397 


3 


405 400 


2 
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The 1 5-shot inline magazine is held in a recess along the top of 
the barrel. 




A magazine is placed in the PowerLine 693 front end first and 
locked in place by pressing it down into the frame. 

expect from these fine guns. For C0 2 pistols 
that sell in the $40-$50 range, I was pleas- 
antly surprised by the uniformity of velocity. 

The magazine used in the Daisy PowerLine 
93 and 693 is an in-line device that is held in 
a recess along the top of the barrel. I had won- 
dered about the reliability of the magazine to 
feed, but my concern was misplaced. Feeding 
with both pistols throughout the tests involved 
absolutely no malfunctions, even with the 
Crosman Premier BBs that have a 
slimy black coating. This was not true 
for some of the other pistols. 

The Crosman Auto Air II 

For several years, a pistol was avail- 
able in 22 Winchester Magnum Rim- 
fire (WMR) caliber from AMT. The 
Crosman Auto Air II has a styling that 
imitates that pistol. The Auto Air II is a 
17-shot BB pistol that fires semi-auto- 
matically in double action. Pulling the 
trigger accomplishes the complete fir- 
ing process. In some ways, the AutoAir 
II is an offspring of the earlier Cros- 
man 454 and 1600 models that were 
made of metal (see Chapter 10). 



Do not be misled by the rather cos- 
mic appearance of this C0 2 pistol. 
Despite the fact this pistol is listed as 
weighing 13 ounces (mine weighs 12.7 
ounces on my postal scale without a 
C0 2 cylinder in place), it has a 10.75- 
inch barrel. As a result, the advertised 
velocity for the Auto Air II is 480 
ft/ sec. This is a real BB launcher! 
Moreover, the long, smooth bore barrel 
tips up at the rear so that pellets can 
be loaded in a single-shot fashion. 
Advertised velocity with pellets is a 
respectable 430 ft/sec. 

BBs are loaded in the Auto Air II by 
pulling forward the magazine follower 
by means of a pin that protrudes from a 
groove on the right-hand side of the 
barrel and rotating it to engage the pin 
in the retaining notch. With the spring- 
loaded magazine follower locked in its 
forward position and the pistol turned 
upside down, BBs can be dropped into 
a hole in front of the trigger guard. 
Releasing the magazine follower pin 
from its retaining notch allows it to 
move to the rear to place pressure on the BBs 
in the magazine. 

Pellets are loaded by grasping the two 
grooved plastic barrel releases on either side 
of the breech and pinching inward. This 
unlatches the spring-loaded barrel. Being 
pivoted at the front end, the barrel is tipped 
up to elevate it out of the frame. A single pel- 
let can be inserted into the breech and the 
barrel depressed until it latches in place. We 




The lightweight Crosman AutoAir II BB pistol provides reliable 
performance at a low price. 
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then have a 177-caliber smooth bore 
pellet launcher. 

The fake hammer is a plastic lump. 
The serrations on the slide are purely 
cosmetic. Everything visible is black 
plastic except the wing-headed pierc- 
ing screw and the screws that hold the 
piece together. 

Loading a CO a cylinder involves 
removing the right-hand grip panel. A 
small recess at the base of the panel 
allows a finger hold to apply pressure. 
When the grip panel is off, insert a C0 2 
cylinder neck up into the grip. Replace 
the grip panel and turn the piercing 
screw to push the C0 2 cylinder up onto 
the piercing pin. 

A raised portion sits astride the bar- 
rel just in front of the trigger guard. 
There is a flat-topped rectangular por- 
tion that can be used to mount a red 
dot or laser sight. The sides of this 
raised area have grooved sections that 
function as the barrel release. These 
sections are flexible and pinching 
them toward each other causes the 
latches to disengage. 

Having discussed the general fea- 
tures of the Auto Air II, we are brought 
to the subject of sights. Here we find 
excellence in airgun sights on a pistol 
of modest cost. The front sight is a wide 
ramp with a red highlighted face. The 
rear sight is a blade with an outstand- 
ing square notch having white dots on 




After the barrel is unlatched, it tips up at the rear. 




Any type of pellet can be inserted in the breech after the barrel 
is tipped upward. 
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Velocity Data for the Crosman AutoAir II at 73-75T 




Velocity, ft/sec 


Type of BB Ave. 


High Low Std. Dev. 


Daisy Max Speed 459 


468 455 5 


Crosman Copperhead 435 


442 428 6 


Crosman Premier 385 


400 375 10 




The AutoAir II has excellent sights. The rear sight is fully 
adjustable. 



either side. As a final touch of class, the rear 
sight is fully adjustable! The sights on this pis- 
tol make me realize just how bad the sights 
are on some other C0 2 pistols. There are no 
gimmicks, just excellent target sights. 

The safety on the Auto Air II is of the cross- 
bolt type and it is located at the front of the 
trigger guard. Pushing it to the right puts the 
safety on and pushing it to the left takes it off 
and exposes a red firing indicator. At least on 
my specimen, it is not likely the safety will 
change positions accidentally because con- 
siderable pressure is required to move it. The 
rather long double-action trigger pull mea- 
sured 7.6 pounds on my AutoAir II, which is 
rather light for a double-action pistol. The 
trigger pull is better than on some of the pis- 
tols that cost much more when they are also 
fired double action. 

Velocity determinations for the Crosman 
AutoAir II gave the results shown in the 
accompanying table. 

The velocity data shown in the table illustrate 
an important principle. Never assume your air 



or C0 2 gun will perform equally well with 
every type of ammunition you feed it. My 
AutoAir II did not like Crosman Premier 
BBs and it showed that fact by giving 
velocities much lower than either the 
Crosman Copperhead or Daisy Max 
Speed BBs. I have absolutely nothing to 
offer by way of explanation. That is just 
the way it turned out. Incidentally, the 
advertised velocity is up to 480 ft/ sec 
with BBs and up to 430 with pellets 
loaded one at a time. I measured the 
velocity of the Crosman Copperhead wad- 
cutter at 400 ft/sec. With either BBs or 
pellets this lightweight pistol shoots hard 
and costs $30-$35 at Crosman dealers. 

During the firing of many shots with 
the AutoAir II, it became apparent the 
trigger does not fit my finger. It actually 
became uncomfortable to pull the trig- 
ger in the long double-action mode. As 
mentioned earlier, sights on the AutoAir II are 
excellent, and the in-line magazine is easier 
to load than those on most other BB pistols. 
This is a competent BB pistol that is also 
easy on the budget. 

The Gamo P-23 

Small, sleek, and sturdy are terms that 
characterize the Gamo P-23 C0 2 BB pistol. 
Its profile is similar to that of the famous 
Walther PPK pistol. There are various fake 
parts molded into the gun to make it have a 
realistic appearance. 

The Gamo P-23 is 7.5 inches long, weighs 
16 ounces and has a 4.25-inch barrel. It can 
be fired only in a double-action mode. The 
position of the safety is unique. It is located 
on the left-hand side of the pistol very near 
the front. A rotating safety lever points to the 
rear when the safety is on and toward the 
front when the safety is off. Rotating the lever 
downward to make it point forward takes the 
safety off and readies the pistol for firing. 
Both the location of the safety and the fact 
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The Gamo P-23 

is an attractive 

C0 2 pistol that 

is a comfortable 

size for carry 

and use. 




rotated 180° are 



that it must be 
unusual features. 

Loading a C0 2 cylinder in the Gamo 
P-23 involves removing the left-hand 
grip panel, inserting a C0 2 cylinder 
neck up in the grip, and turning the 
folding-head piercing screw to force 
the C0 2 cylinder upward. Like some of 
the other BB repeaters, BBs are held 
in an in-line magazine with pressure 
applied by a spring-loaded follower. 
But that is where the similarity to 
other BB pistols ends. 

The Gamo P-23 has a metal barrel 
and barrel shroud, which tip up as a 
unit. The magazine that holds up to 12 BBs is 
located in the frame under the barrel. A barrel 
latch is located on the rear of the shroud on 
the left-hand side. Pulling the latch forward 
unlocks the barrel so it can be raised at the 
rear. With the barrel tipped up, a raised rib 
that runs the length of the frame is visible. A 
red plastic tab is located on the right-hand 
side of the rib. That red tab is attached to a 
red, spring-loaded rod that is the magazine 
follower. Pushing the red tab to its forward 




On the Gamo P-23, the safety is a rotating lever on the left- 
hand side near the front of the frame. 

position brings it to a slot in the top of the rib. 
Turning the red tab upward into the slot locks 
the magazine follower in its forward position. 
In this position, the magazine follower is in 
front of the hole in the top of the rib where 
BBs are loaded. The magazine can now be 
loaded with BBs and the magazine follower 
can be released from its retaining notch to 
place pressure on the BBs. If you forget to 
release the magazine follower from its notch, 
closing the barrel pushes the red tab out of 
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The magazine 

is located in the 

frame under 

the barrel on 

the Gamo P-23. 




the notch automatically. Loading BBs was 
somewhat awkward because the barrel has a 
tendency to close on your fingers when you tip 
the muzzle upward to allow the BBs to slide 
into the magazine. The Gamo Auto 45 (dis- 
cussed next) also shares this problem. 

When the barrel is tipped up, a small, rect- 
angular, fixed prong projects downward from 
the right-hand side. As the barrel is closed, 
you can see this prong enters a rectangular 
recess in which there appears, just below the 
surface, a small, rectangular, spring-loaded 
tab. When the barrel is closed, the fixed prong 
pushes downward on the spring-loaded tab in 
the recess. When the barrel is raised, the 
reverse action occurs. The moving tab in the 
recess is connected to a safety that prevents 
the trigger from being pulled while the barrel 
is raised. This safety prevents the discharge of 
a blast of C0 2 while the action is open. Of 
course, the pistol cannot be fired when the 
safety lever points toward the rear (the "on" 
position) even when the barrel is closed. 

Sights on the Gamo P-23 are missing only 
one feature to be almost ideal for a pistol of 
this type. That feature is elevation adjust- 
ment in the rear sight. The rear sight is 
adjustable for windage by sliding it laterally 
in its dovetail notch after loosening the Allen 
head locking screw. Overall, the square post 
and square notch give an excellent sight pic- 
ture. On top of the barrel shroud is a rib that 



has grooves along the edges so that a red dot 
or laser sight can be mounted. 

Even though the Gamo P-23 can be fired 
double action only, it has a moving, recessed 
metal hammer. Most of the pistols of this type 
have no visible hammer or have a fake one. 

Finally, there is one other feature of the P- 
23 that impresses me. Unlike other BB pistols, 
it has a rifled barrel. Because the barrel can 
be tipped up at the rear, a 177-caliber pellet 
can be inserted and the pistol becomes a sin- 
gle-shot pellet pistol. The Gamo Auto 45 
(described next) also has this feature. The 
Crosman Auto Air II can also be used as a sin- 
gle-shot pellet pistol, but it has a smooth bore. 

Double-action firing of the Gamo P-23 
requires considerable pressure on the trigger. 
According to my measurement, the weight of 
pull is 7. 1 pounds. For me, the trigger is too 
small and has a tip that is too sharp, so I do 
not find it comfortable. Also, when the trigger 
releases at the end of its travel there is a 
rather violent release because of the tension 
applied and that invariably jerks the muzzle 
laterally. In spite of this, the Gamo P-23 is a 
well-designed pistol. 

Problems were encountered during the 
velocity testing. Although there is a statement 
to use only lead BBs in this pistol, they would 
not load or feed properly. While it functioned 
flawlessly with Daisy Max Speed BBs, my 
Gamo P-23 would not feed reliably with either 
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The Gamo Auto 45 functioned flawlessly in tests 



Crosman Copperhead or Premier BBs. I man- 
aged to get only three Crosman Copperhead 
rounds to feed from the magazine and with 
those the average velocity was 399 ft/sec, but 
the shots varied in velocity from 381 to 422 
ft/sec. I have no doubt that this is due to 
some problem with this particular specimen. 
On the other hand, with Daisy Max Speed 
BBs, the average velocity was 410 ft/ sec with 
a standard deviation of 8 ft/ sec. This is about 
what I expected based on other reports I have 
read on this C0 2 pistol. Otherwise, I like the 
Gamo P-23 very well, and I wish I had a sec- 
ond specimen because the overall construc- 
tion of the pistol is excellent for its 
approximately $60 price. 

The Gamo Auto 45 

While the Gamo P-23 is a sleek, stylish BB 
pistol, the Gamo Auto 45 is anything but. It is 
a box with a handle. Even the grip is a box. I 
suppose it resembles a Glock 23. The slide 
consists of two portions. The rear portion, as 
well as the frame and grip, are made of black 
plastic. The front section of the slide is a 
metal shroud that contains the barrel. Oper- 



ating the Gamo Auto 45 is much the same as 
the Gamo P-23 described earlier. 

Although the 18. 1 -ounce Gamo Auto 45 is a 
BB pistol, it has a rifled 4.25-inch barrel. 
Because the barrel tips up at the rear, it is 
possible to load a 177-caliber pellet and use 
the Gamo Auto 45 as a single-shot pellet pis- 
tol. The manufacturer states it is possible to 
fire 12 BBs in 2.4 seconds. If you were inside a 
barn, you might be able to hit the side of a 
barn shooting like that. Personally, I would 
rather that rate of fire not be used as an 
advertising ploy. 

A small rectangular tab protrudes from a 
slot on the left-hand side of the slide. Pushing 
the tab forward releases the barrel so that the 
rear pops up. Because the barrel is hinged at 
the front, it can be tipped up to expose the 
magazine located in the frame. Loading the 
magazine is done in exactly the same way as 
for the Gamo P-23 described in the previous 
section. The tab attached to the magazine fol- 
lower is pulled forward and turned into a 
recess to lock it in the forward position. BBs 
are dropped into a hole on top of the maga- 
zine and the magazine follower is released to 
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The inline 
magazine is 
accessed by 
tipping the barrel 
upward at the rear. 
The magazine 
follower is pushed 
forward and 
locked in a 
retaining notch. 
BBs are dropped 
into the loading 
port. 



apply pressure on the BBs to make them 
feed properly. Pressing the rear of the bar- 
rel down into the frame until it latches 
readies the pistol for use. 

Like the Gamo P-23, the safety is a rotat- 
ing lever located near the front of the frame 
on the left-hand side. When the lever points 
to the front, the safety is on and when it 
points to the rear, the safety is off. The 
safety rotates upward when its position is 
being changed. 

Sights on the Gamo Auto 45 provide a good 
sight picture. The front sight is a low triangu- 
lar protrusion that has a white dot on its rear 
face. The rear sight has a square notch and it 
is adjustable for windage by means of a slot- 
ted screw on the right-hand side. 

Removal of the left-hand grip panel 
allows a C0 2 cylinder to be inserted neck 
up in the grip. Piercing the C0 2 cylinder is 
accomplished by turning the piercing 
screw, which has a large, folding head. 

Firing the Gamo Auto 45 is by double 
action only. The trigger pull is long and heavy 
at best, but the initial pull is smooth with no 
roughness. Only at the end of the pull is 
there a significant increase in force required. 
The trigger pull measured 8.8 pounds on my 
Auto 45. As the trigger is pulled, it moves 




The safety on the Auto 45 is a rotating lever on the left- 
hand side of the frame. 

backward but just before firing, it stops. 
When it does let off, it does so crisply, but 
because of the heavy pull required, the muz- 
zle tends to jump unless the pull is directly to 
the rear. The trigger is too short for my trigger 
finger, and it is uncomfortable with so much 
force required. I think this pistol would be 
very difficult for youngsters or women to 
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Velocity Data for the Gamo Auto 45 at 73-75° F 



Type of BB 

Daisy Max Speed 
Crosman Copperhead 

Crosman Premier 



Ave. 

452 
450 
461 



Velocity, ft/sec 




High Low 


Std. Dev 


456 445 


4 


456 444 


5 


465 457 


3 



shoot accurately. The accompanying table 
shows the results of the velocity testing. 

My Gamo Auto 45 seems to have no prefer- 
ence when it comes to BBs. It gave high, uni- 
form velocities with all three types of BBs 
tested. While the trigger action did not seem 
comfortable during preliminary examination, 
actual firing was pleasant. I was impressed 
with the overall behavior of this boxy gun. It 
functioned flawlessly. While I was rather nega- 
tively disposed toward this pistol without hav- 
ing ever fired it, it became one of my two 
favorite BB pistols with the advantage of being 
able to function as a single-shot pellet pistol. 
Despite not having the sleek lines of the P-23, 
my Auto 45 performed significantly better. If 



they all work as well as mine does, get a Gamo 
Auto 45 if you want a C0 2 BB pistol. 

The Walther PPK/S 

One of the most attractive designs in BB pis- 
tols is the Walther PPK/S introduced in 2000 
and marketed by Crosman Corporation. Not 
only does this little pistol mirror the image of 
the famous Walther firearm, it probably goes 
further toward duplicating the function than 
does any other BB pistol. When fired, the slide 
moves backwards and then goes forward in the 
same way as an auto-loading pistol does. The 
result is a very realistic action and feel. 

The PPK/S is available in two versions. One 
is all blue while the other has a nickel finish 
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on the slide. I chose the 
latter since I thought it 
had a more elegant 
appearance, and elegant 
is one way to describe 
the PPK/S. This little 
pistol is only slightly 
more than 6 inches long 
and weighs 19.6 ounces. 
Sights are fixed and 
rather rudimentary. Bar- 
rel length is 3.5 inches, 
which is supposed to 
give BBs a velocity of 295 
ft/sec. My Daisy Red 
Ryder gives almost 
exactly 300 ft/sec, so the 
little Walther has about 
the same power as a tra- 
ditional lever-cocking BB 
gun. That means it is 
also the least powerful of 
the BB pistols tested. 

Up to 15 BBs are held 
in an in-line magazine. 
What is unusual is that 
the magazine is held in 
the front part of the grip. 
A magazine release but- 
ton is located on the left-hand side of the 
frame just in front of the top edge of the grip 
panel. Pressing the release button inward (to 
the right) allows the magazine to drop out of 
the base of the grip. With the magazine 
removed, the spring-loaded follower is 
pushed toward the base of the magazine, 
which allows BBs to drop in the hole at the 
forward (top) end of the magazine. There is no 
notch for locking the magazine follower in 
place while BBs are being loaded. It must be 
held in the depressed position during loading. 

In the base of the left-hand grip panel there 
is a generous cut out to admit a thumb so that 
pressure can be applied outward to remove 
the grip panel. A C0 2 cylinder is placed in the 
grip frame, and the piercing screw is turned to 
push the cylinder up to the piercing pin. The 
head of the piercing screw is a large plastic 
wing nut that allows for easy turning by hand. 
In spite of the grip containing both the maga- 
zine and the C0 2 cylinder, it is the smallest of 
any of the BB pistols tested. 




The lever on the left-hand side of the slide 
at the rear is a fake. The real safety is a lever 
on the right-hand side of the frame between 
the grip and the trigger. When the vertically 
traveling safety lever is in the lower position, 
the pistol is on safe, and when in the upper 
position, the pistol is ready to fire. 

During the firing cycle, the slide moves 
backward and forward in a realistic manner 
during which the gun is cocked for the next 
shot. And are you ready for this? The Walther 
PPK/S has a hold-open feature that holds the 
slide back after the last BB is fired! In the 
single-action mode, the trigger pull measures 
a crisp 2.9 pounds. 

Velocity testing with the Walther PPK/S 
was conducted with three types of BBs. The 
results obtained are shown in the table. 

The Walther PPK/S gives average velocities 
very close to the 295 ft/sec advertised for the 
little pistol. The velocities also show good 
reproducibility. However, velocity is not the 
important issue with this attractive little pis- 
tol. Realism is the main point. The blowback 
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Velocity Data for the Walther PPK/S 70-72T 



Type of BB 

Daisy Max Speed 
Crosman Copperhead 
Crosman Premier 



Ave. 

287 
296 
297 



Velocity, ft/sec 




High Low 


Std. Dev 


294 277 


7 


301 289 


5 


299 294 


2 



action gives a very realistic feel during firing. 
Every feature worked flawlessly. Feeding of 
BBs was positive, and the slide remained 
back after the last BB was fired, exactly as it 
is supposed to. If the slide is back after the 
last shot or as a result of pulling it back, it 
can be released to move forward if the maga- 
zine is removed. 

After the velocity tests were conducted, we 
enjoyed filling the magazine and shooting at 
random targets. A couple of magazines of BBs 
were fired in rapid fashion with perfect perfor- 
mance. This is a delightful little pistol. The 
Walther PPK/S excels in the subjective area 
known as handling. The grip is small even 
though it contains a C0 2 cylinder and the mag- 



azine. It and the Daisy PowerLine 15XT found 
favor with my wife in the shooting sessions. 

Although the owner's manual is printed in 
German, English, French, and Spanish, the 
Walther PPK/S has "Made in Japan" stamped 
on the side. Particularly obnoxious is the ref- 
erence in the owner's manual to this BB pis- 
tol as a weapon. While it is not a toy, it is not 
a weapon and we do not need that kind of 
connotation. Although it is a low-powered 
gun, it is one of the neatest BB pistols I have 
ever used. It sells for approximately $70 as a 
kit that contains the pistol, two CO2 cylin- 
ders, packet of BBs, shooting glasses, and a 
couple of targets. 




When the PPK/S is fired, the slide moves backward to simulate the feel of a firearm. 
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CHAPTER 6 



EVALUATION 

OF LOW-PRICED 

1 77 '-CALIBER PISTOLS 



IN CHAPTER 5, a discussion of some of the 
currently available C0 2 pistols that shoot BBs 
was presented. However, the number of such 
pistols is rather limited and they generally 
include only the low-end, basic models. In this 
chapter, we will review a substantial number 
of C0 2 pistols that fire 177-caliber pellets. The 
range of pistols of this type is enormous and it 
includes models that sell for less than $30 to 
models that cost over $200. In fact, the 177 
pistols are by far the most popular type of 
C0 2 -powered guns. Because of the number of 
such pistols and the wide range of prices and 
features, the evaluation of 177-caliber pistols 
will be the subject of two chapters. In this 
chapter, we will discuss the pistols that com- 
prise the lower end of the price spectrum. 
While the chapter title labels them as low- 
priced C0 2 pistols, they have a lot to offer in 
terms of performance and value. In fact, one of 



these relatively inexpensive pistols may meet 
your needs so well that you may never want to 
have one of the more expensive models, which 
are referred to as "elite" for the sake of the title 
of the next chapter. 

The types of tests performed and data col- 
lected for the BB pistols were described in 
Chapter 2. Similar data was collected for the 
177-caliber pellet pistols reviewed in this 
chapter, but in addition, more emphasis was 
placed on pellet velocity because of the num- 
ber of pellet types available. There is an enor- 
mous number of types of pellets available 
while the number of types of BBs is rather 
limited. Also, BBs are all spherical, steel pro- 
jectiles of the same profile. To evaluate the 
velocity produced by each of the 177-caliber 
pistols, six types of pellets were selected for 
use with each pistol. Velocities were deter- 
mined with five- shot strings fired with each 




The six types of pellets used in the velocity tests are (left to right) the Dynamit Nobel Meisterkugeln, Gamo 
Match, Daisy Wadcutter, Crosman Wadcutter, Dynamit Nobel Club, and Eley Target. 
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Although made largely of plastic, the Crosman 1 008 is patterned after a Smith & Wesson Model 1 006. 



type of pellet. In an exhaustive accuracy test, 
a given pistol would be fired with every type of 
pellet available to determine the very best pel- 
let to use in that particular pistol. I did not 
feel this level of testing was warranted, espe- 
cially considering the number of pistols to be 
evaluated. The results are shown for velocity 
as High, Low, and Standard Deviation (in 
ft/sec). The results give an adequate indica- 
tion of what each pistol can be expected to 
deliver, especially since more than one speci- 
men was tested in some cases. 

In the descriptions that follow, instructions 
are given for installing a C0 2 cylinder and 
loading ammunition in each model. Although 
is it not stated explicitly in the discussion of 
each model, the safety should always be in 
the "on" position before loading propellant or 
projectiles in any CO a gun. There is danger in 
piercing a C0 2 cylinder in a gun that might 
already have pellets in it or in placing pellets 
in a gun that is pressurized with a pierced 
C0 2 cylinder. Read the owner's manual and 
follow all safety instructions. 



The Crosman 1008 Repeat Air 

After producing several models of C0 2 pis- 
tols over a long period of time, Crosman 
introduced the 177-caliber Model 1008 
RepeatAir in 1992. The version known as the 
1008SB, which has a silver exterior and black 
grips, was introduced in 1994. For several 
years, Smith & Wesson produced a large 
frame semi-automatic pistol chambered for 
the 10 mm Auto cartridge. With many Smith 
& Wesson handguns, model numbers ending 
in 6 signify stainless steel construction. The 
10 mm semi-auto was known as the Model 
1006 while the pistol chambered for the 45 
ACP was designated as the Model 4506. 
Because the Crosman C0 2 pistol resembles 
the 10 mm firearm and because it holds eight 
pellets, Crosman designated the pistol as the 
Model 1008. For the 1008SB, the S signifies 
silver finish and the B signifies black grips. 
The 1008B is all black in external finish. 

Crosman 1008 pistols (this designation will 
be used for both 1008B and 1008SB models) 
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Although it looks like 
a semi-automatic, 
the Crosman 1 008 
holds pellets in a 
revolving cylinder. 



are not crafted in the image of the legendary 
Crosman Model 600 (see Chapter 10). That 
22-caliber pistol was a true semi-automatic 
made of metal and weighing 41.6 ounces. The 
1008 has almost nothing external made of 
metal except the head of the piercing screw at 
the bottom of the grip. A 1008 weighs only 17 
ounces, is 8 5/8-inches long, and has a 4 1/4- 
inch rifled steel barrel. Muzzle velocity is spec- 
ified as up to 430 ft/sec, and the owner's man- 
ual indicates that a C0 2 cylinder provides 
power for an average of 60 shots. 

Externally, the Crosman Model 1008 bears 
a strong resemblance to the Smith & Wesson 
1006 from which its name is derived. Plastics 
are wonderful materials, and it is possible to 
produce almost any shape during the mold- 
ing process. As a result, the Model 1008, like 
other C0 2 pistols, has fake parts and features 
that make the pistol look like a firearm. The 
Crosman 1008 has a fake ejection port, slide 
release lever, magazine release, etc. molded 
on the external surface in locations where the 



actual parts would be found on a firearm. 
Even the checkering pattern on the grips is 
the same as on the Smith & Wesson 1006. 
The result is a C0 2 pistol that bears a strong 
resemblance to a firearm. Unlike the Smith & 
Wesson 1006, which has a black front sight, 
the 1008SB has a silver post. 

The Crosman 1008 "semi-automatic" is 
actually a revolver made with the external con- 
figuration of a semi-auto. It makes use of a 
revolving cylinder that holds eight 177-caliber 
pellets. Both single- and double-action firing 
are possible. The cylindrical magazine does 
not rotate as the hammer is cocked during 
single-action shooting. It rotates as the trigger 
is pulled during both single- and double- 
action shooting. Unlike a typical revolver, the 
cylindrical magazine is completely enclosed in 
the frame so rotation cannot be seen. 

The barrel is hinged at the front and tips 
up at the rear to give access to the cylinder. 
On top of the barrel is a small, ridged, black 
tab that functions as the barrel release. 
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Pushing the tab forward allows the barrel to 
tip upward at the rear. The barrel lock is a 
projecting plastic chisel that locks in a recess 
in the shroud just to the rear of the barrel. 
When closing the barrel, I recommend push- 
ing the release tab forward so that the lock 
does not have to force its way over the edge of 
the frame. While it is certainly of appropriate 
size, the lock is not overly robust. 

The plastic cylinder that holds the pellets 
measures 0.280 inches in thickness, which is 
sufficient to accommodate almost any 177- 
caliber pellet. A loaded magazine is placed in 
the pistol so that its center hole fits over the 
shaft on which it rotates. 

Although fake safety levers are molded on 
the rear portion of the fake slide, a cross-bolt 
safety is located just above the trigger. Push- 
ing it to the right places the safety on while 
pushing it to the left takes the safety off. The 
words "push fire" appear on the right-hand 
side of the frame and "push safe" appears on 
the left-hand side. 

The rear sight on the Crosman 1008B and 
1008SB is outstanding. It is a sturdy plastic 
unit that is adjustable for windage and eleva- 
tion by means of two screws. Turning the 
screw on the side of the sight clockwise 
moves the point of impact to the right while 
turning the screw on top clockwise raises the 
point of impact. The front sight on the Model 
1008SB is a silver- colored post, which is not 
easy to use with a rear sight that is black. A 
little black paint will quickly make the front 
sight have the same color as the rear. Overall, 
the sights on the 1008B and 1008SB are 
more than adequate. 

The barrel on the 1008 has a low rib that 
runs from just forward of the latch almost to 
the front sight. This rib has grooved edges so 
that a red dot or laser sight can be mounted if 
desired. 

Trigger action in the single-action mode 
involves a take-up motion followed by the 
actual let-off. On my three 1008 specimens, 
let-off is crisp and light. However, the take-up 
motion is mushy and jerky. The reason for 
this is that cocking the hammer does not 
rotate the cylinder. The cylinder is rotated 
during the first stage of the trigger action 
even in single-action shooting because the 
trigger operates the linkage that rotates the 
cylinder. Trigger motion in double-action fir- 



ing is quite short. Pulling the trigger moves 
the hammer to the rear, rotates the maga- 
zine, and fires the piece. All of this occurs as 
the result of the trigger moving only about 
1/4-inch. The result is a double-action trig- 
ger pull that is rather heavy although smooth 
for a C0 2 pistol. I have three Model 1008 pis- 
tols and the average single-action pull is 4.2 
pounds while the double-action pull averages 
9.4 pounds. Overall, I would describe the 
trigger action of the Crosman 1008 as good, 
certainly for a pistol that sells for around 
$40-$50. 

Installing a C0 2 cylinder in the Model 1008 
requires the removal of the right-hand grip 
panel by pushing outward on the bottom 
edge. A C0 2 cylinder is inserted neck up and 
the grip panel snapped in place. Turning the 
piercing screw completes the process. 

Over the years, my shopping at various 
places has provided me with three of the 
Model 1008 pistols. Two are the black version 
(designated as (1) and (3) in the table) and the 
third is the silver version (designated as (2) in 
the table). In the velocity tests, all three of the 
Crosman 1008s were fired with the same six 
types of pellets used throughout the velocity 
determinations for the 177-caliber pistols. 
The data from all of the pistols were included 
to provide an indication of how much differ- 
ence can be expected to exist between pistols 
that are nearly identical. The results of the 
velocity determinations are shown in the 
accompanying table. 

The advertised maximum velocity for the 
Crosman 1008 is up to 435 ft/sec. None of 
my pistols will give a velocity that high. Firing 
a very light pellet on a hot day would proba- 
bly give a velocity approaching that value. 

When I see the results of tests conducted 
with a particular gun, I often wonder if the 
data presented are representative of that 
model and how much difference would be seen 
if another specimen of the same model were 
tested. With that in mind, I tested the three 
Crosman 1008 pistols. The data show that 
with most of the pellets, the average velocity 
given by all three guns does not vary by more 
than approximately 15 ft/sec. Keep in mind 
these pistols use cylinders that hold eight pel- 
lets. It is possible in loading pellets in the cyl- 
inders to have slight differences in seating 
depth. The interchangeable cylinders have 
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Velocity Data for the Crosman 1008 at 70-72T 








Velocity, ft/sec 






Pellet 




Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 


(i) 


369 


374 


364 


5 


D.N. Meisterkugeln 


(2) 


354 


358 


351 


3 


D.N. Meisterkugeln 


(3) 


359 


368 


351 


10 


Garao Match 


(1) 


385 


391 


379 


5 


Gamo Match 


(2) 


378 


380 


375 


2 


Gamo Match 


(3) 


369 


382 


360 


10 


Daisy Wadcutter 


(1) 


384 


391 


372 


8 


Daisy Wadcutter 


(2) 


381 


386 


377 


4 


Daisy Wadcutter 


(3) 


373 


384 


366 


10 


Crosman Wadcutter 


(1) 


369 


376 


362 


6 


Crosman Wadcutter 


(2) 


361 


364 


359 


2 


Crosman Wadcutter 


(3) 


350 


358 


340 


7 


D. N. Club 


(1) 


389 


391 


384 


5 


D. N. Club 


(2) 


382 


388 


370 


7 


D. N. Club 


(3) 


380 


399 


360 


14 


Eley Target 


(1) 


375 


389 


363 


11 


Eley Target 


(2) 


375 


380 


368 


4 


Eley Target 


(3) 


362 


383 


348 


15 


(1), (2), and (3) refer to three different specimens 


of the Crosman 1008. 





slight differences in thickness and dimensions 
of the individual chambers. There are slight 
differences in the C0 2 valves and tension of 
the hammer springs. In view of these factors, 
it is perhaps surprising three different guns 
give approximately the same velocity. 

During the tests, two minor problems were 
encountered, neither of which indicates any- 
thing wrong with the pistols. First, the pellets 
must be forced into the cylinder in order to 
assure they do not protrude from the rear 
face of the cylinder. If they do, they will hang 
up and prevent the cylinder from turning. In 
the process, the base of the pellet will become 




It looks like a cosmic water pistol, 
but the Marksman 2001 is a pellet- 
firing pump-action revolver. 



battered. Second, make sure the barrel latch 
is seated securely. If it is not, firing the pistol 
will cause the rear of the barrel to flip up and 
send pellets flying out of the cylinder. Need- 
less to say, this is rather distracting. If my 
wife and I had not experienced this, I would 
not be cautioning against it. Careful, consis- 
tent handling of this and all other C0 2 guns 
will give trouble-free shooting. 

The Marksman 2001 

It is not necessary for a C0 2 pistol to be as 
elegant as the Colt 1911 or Smith & Wesson 
586 in order to function. If it were, 
the Marksman 2001 wouldn't 
have a chance. This large, black, 
plastic pistol has white insets 
along the grips, a large white grip 
cap that functions as a piercing 
screw, and a visible white maga- 
zine. The trigger and safety lever 
are also white. Furthermore, this 
C0 2 handgun really doesn't know 
what it is. Shaped loosely like a 
cosmic semi-automatic, the 
Marksman 2001 has a pump han- 
dle that functions in shotgun 
fashion and a non-removable 
rotating cylinder like a revolver. In 
terms of looks, it reminds me 



EVALUATION OF LOW-PRICED 177-CALIBER PISTOLS 75 




The Marksman 2001 is cycled for each shot by pulling back on the 
pump lever below the barrel. 




The Marksman 2001 makes no pretense. The 
cylinder is clearly visible and not removable. 



more of a water gun than a pellet launcher. 
There is an old saying that a camel is a horse 
designed by a committee. I believe the Marks- 
man 200 1 is clearly the result of a design com- 
mittee that may not have ever met. 

Having humorously bashed the Marksman 
2001, it is necessary to give an appraisal of 
this unique and somewhat bizarre pistol. It 
certainly does not resemble a firearm, which 
from a safety standpoint may be a good thing. 
The Marksman 2001 is a low-priced pistol 
that actually functions quite well. In fact, it 
has a number of commendable features. 



Loading a C0 2 cylinder in 
the Marksman involves 
removing the large, white cap 
at the base of the grip and 
inserting a C0 2 cylinder neck 
first. Replacing the cap and 
tightening it pierces the CO a 
cylinder. The process is sim- 
ple but effective with no 
levers, adjustable tensioning 
devices, etc. You don't even 
have to remove a grip panel. 

Pellets are loaded in the 
white cylindrical magazine 
one at a time while rotating 
the magazine clockwise. A 
groove in the right-hand side 
of the frame behind the cylin- 
der exposes one chamber at a 
time as the cylinder is rotated. 
Rotating the cylinder can be accomplished by 
pushing on it with a thumb or operating the 
pump handle. Pellets must be seated flush 
with the back face of the cylinder so it can 
rotate freely. The cylinder measures 0.295 of 
an inch in thickness, which means it should 
accommodate almost any 177-caliber pellet. 
However, I do not use pointed pellets in this 
pistol. If a pellet slips forward, a pointed pel- 
let is more likely to engage the barrel breech 
and prevent the cylinder from turning. If a 
hang up does occur, the damaged pellet must 
be pushed back into the cylinder and the cyl- 
inder rotated to align it with the loading 
groove so the pellet can be pushed out from 
the front. The Marksman comes with rod for 
pushing a pellet from the barrel. It also comes 
with a plastic tool for seating pellets flush 
with the back face of the cylinder and push- 
ing pellets out of the cylinder from the front. 
The rifled steel barrel measures approxi- 
mately 4.3 inches in length. 

The safety on the Marksman 2001 is a 
rotating white lever located on the right-hand 
side of the frame. When the lever is pushed 
up, it points toward the word "safe", and the 
safety is on. Rotating the lever downward 
causes it to point to the word "fire", and the 
safety is off. 

Sights on the Marksman are fixed. The 
front sight is a nicely shaped square-top post 
while the rear sight is a thick blade with a 
square notch. The notch is too wide com- 
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Velocity Data for the Marksman 2001 at 70-72T 








Velocity, ft/sec 




Pellet 


Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 


306 


309 


303 


2 


Gamo Match 


305 


306 


303 


1 


Daisy Wadcutter 


284 


287 


281 


3 


Crosman Wadcutter 


276 


283 


265 


7 


D. N. Club 


285 


293 


277 


5 


Eley Target 


272 


275 


268 


3 




Simplicity is a characteristic of the Marksman 2001 . Other than the 
sliding handle, the safety and the trigger are the only controls. 



pared to the width of the front sight, which 
gives too much open space on either side of 
the front sight when aiming. A ridge along the 
top of the frame has grooves that permit 
attaching red dot, laser, or scope sights. Trig- 
ger pull on the Marksman 2001 is long, 
heavy, and mushy. 

While the Marksman 2001 is certainly not 
going to be mistaken for an art object, it 
works. In fact, it works quite well for a C0 2 
pistol with a price of less than $30. Did I men- 
tion that I bought mine on a clearance sale for 
$12? I got my money's worth. Seriously, the 
Marksman 2001 is intended to provide pellet 
gun fun at the lowest possible price. In terms 
of this objective, it is successful. 

While the Marksman 2001 did not give very 
high velocities, they were about as reproduc- 
ible as those given by any other C0 2 pistol. 
The pistol gave a very low report and simply 



kept on shooting. Although 
no record was kept of the 
number of shots per C0 2 cyl- 
inder, the number is large. 
During the firing of this pis- 
tol, no malfunction of any 
kind occurred. However, load- 
ing the non-removable cylin- 
der was found to be slow. The 
low powered Marksman 2001 
could easily be used indoors 
where it is desirable to keep 
noise to a minimum level. As 
stated earlier, the Marksman 
2001 works even though it is 
a rather cosmic piece. 

The Gamo PT-80 

Weighing 15.9 ounces and 
measuring a little over 7 
inches in length, the Gamo 
PT-80 is a very convenient 
and well-made 177-caliber C0 2 pistol that 
sells for approximately $70. It has a very real- 
istic appearance. With a 4-inch rifled barrel, 
the advertised muzzle velocity is 400 ft/sec. 

Like many other C0 2 pistols, the Gamo PT- 
80 makes extensive use of plastics although 
the barrel and its shroud are metal. This 
gives the pistol a weight distribution that pro- 
vides more weight toward the muzzle, which 
is an advantage for steady holding. The PT-80 
holds eight pellets in a magazine that is 0.357 
of an inch from front to back. A magazine of 
this length will accommodate virtually any 
pellet in 177 caliber since most pellets are 
shorter than 0.300 of an inch long. It is 
therefore possible to use pointed or domed 
pellets in the PT-80. One unique feature of 
the PT-80 is a small hole in the top of the bar- 
rel shroud about an inch in front of the rear 
sight. Through that hole it is possible to 
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watch the cylinder as it rotates. A 
plastic finger inside the extension of 
the barrel shroud rests above the 
cylinder. As the cylinder turns, the 
plastic finger engages the grooves on 
the outside edge of the cylinder. The 
grooves on the cylinder are spaced 
so that when the finger engages one 
of them, one of the chambers is 
directly aligned with the bore. This 
arrangement provides a more precise 
and rigorous lock of the cylinder in 
alignment with the bore than most of 
the lower-priced pistols obtain. 

The plastic grip panels are finely 
checkered and provide an excellent 
gripping surface. There are grooves on 
the front and back of the grip frame 
and the front of the trigger guard. 

My major criticism of the PT-80 is 
in regard to the action of the trigger. 
In single action, the trigger is a two- 
stage affair. After the take-up 
motion, the let-off is very heavy with 
the trigger pull gauge registering 9.5 
pounds. With the hammer cocked, 
pulling the trigger to fire the pistol 
causes the hammer to move back 
slightly just at let-off. This indicates there is 
not a correct position of the sear with respect 
to trigger motion. The double-action trigger 
pull is somewhat rough, and the pull mea- 
sured 9.9 pounds. The fact the trigger pull is 
about the same in either single- or double- 
action firing shows that the hammer must be 
forced to the rear in either firing mode. I sus- 
pect this is a defect in my individual pistol, 
and the trigger pull did improve slightly with 
use as the testing was carried out. 

The safety lever is on the left-hand side of 
the "slide". An identical lever on the right- 
hand side is a totally inoperative feature that 
is purely cosmetic. Also cosmetic is the "mag- 
azine release" button behind the trigger 
guard. A dummy lever is located at the front 
of the trigger guard on the left-hand side. The 
slide release is also a fake. 

The rear sight of the Gamo PT-80 is adjust- 
able for windage by moving the sight laterally 
in its dovetailed groove after loosening the 
locking screw. The front sight is a low, for- 
ward-tapered ramp with a white dot on the 
back face. White dots also appear on either 




The Gamo PT-80 is a compact 1 7 7 -caliber pistol that is 
constructed to high standards. 




Sights on the Gamo PT-80 give an excellent sight 
picture. 
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Like most other C0 2 pistols, the C0 2 cylinder is 
held in the grip of the Gamo PT-80, but the piercing 
screw is recessed. 

side of the square notch in the rear sight. The 
sight picture is as good as that provided by 
any of the inexpensive C0 2 pistols. The plastic 
grip panels are nicely checkered and the front 
of the grip and trigger guard are grooved. 

The barrel on the PT-80 is hinged at the 
front and tipping the barrel upward exposes 
the eight- shot rotary magazine. Two ridged 
slides are located on the frame just above the 
front of the trigger guard. Placing the thumb 
on one slide and the forefinger on the other 
allows them to be pulled forward. This action 
moves a rectangular lock out of its matching 
recess under the barrel, and the spring-loaded 



The ribbed slide just above the front of the trigger guard 
allows the barrel to be tipped up at the rear for loading 
a pellet cylinder. 

barrel then moves upward exposing the cylin- 
drical magazine. When the barrel is latched in 
place, the lock up is very rigid and secure. 

A C0 2 cylinder is loaded in the grip by forc- 
ing the left-hand grip panel outward at the bot- 
tom causing it to snap off. The C0 2 cylinder is 
inserted neck up and a screw having a pivoting 
wing-nut head is rotated clockwise to force the 
C0 2 cylinder upward to pierce it. A deep recess 
in the butt of the grip hides the folding head of 
the wing nut. This gives a clean profile with no 
protruding piercing screw head. 

This is a very attractive pistol. The two 
halves of the molded plastic frame are well 
mated and held together with several Phillips- 
head screws. The barrel housing is metal, 
which gives the pistol a weighted forward end. 

Velocity testing of the Gamo PT-80 was car- 
ried out with the same types of pellets used in 
all of the pistols evaluated in this chapter. 
The results obtained are shown in the accom- 
panying table. 





Velocity Data for the Gamo PT-80 at 70-72T 








Velocity, 


ft/sec 






Pellet 


Ave. 


High 


Low 




Std. Dev. 


D.N. Meisterkugeln 
Gamo Match 
Daisy Wadcutter 
Crosman Wadcutter 
D. N. Club 
Eley Target 


340 
362 
377 
352 
386 
367 


343 
366 
382 
359 
399 
375 


335 
354 
371 
346 
376 
358 




4 
5 
5 
5 
3 
7 
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During the testing procedures, the Gamo PT- 
80 performed flawlessly. It functioned exactly 
like it was supposed to and gave velocities that 
were quite uniform. With its 4-inch barrel, 
velocities were slightly lower than those given 
by some of the other guns, which was expected. 
If I can get the single-action trigger pull 
improved, this gun will hold its own against 
any inexpensive pistol of its type. It is a very 
well made pistol that is a pleasure to use. 

The Daisy PowerLine 45 

From a casual glance, the Daisy 45 resem- 
bles a large-frame Smith & 
Wesson centerfire autoloader. 
Fake safety/ decocking levers, 
magazine release button, and 
slide release lever add to the 
realistic look. The rear sight 
(nonadjustable on the Daisy 
45) has the protective "ears" 
as found on Smith & Wesson 
autoloaders that have adjust- 
able sights. Even the checker- 
ing pattern on the plastic grip 
panels resembles that on the 
real thing. However, that is 
where the similarity ends. The 
PowerLine 645 is identical to 
the Model 45 except the 645 
has a silver colored frame. 
Although listed in Daisy cata- 
logs as the Model 45, my pis- 
tol has the number 4500 on 
the frame. 



Several years ago, the Daisy PowerLine 45 
was made with the external look of a Colt 
1911, but the current version has the out- 
ward appearance of a Smith & Wesson auto. 
While the two versions have quite different 
appearances because of their molded plastic 
shells, they function in the same manner. My 
PowerLine 45 weighs 20.4 ounces. The adver- 
tised muzzle velocity for the PowerLine 45 is 
up to 400 ft/sec. 

This gun uses a 13-shot in-line clip that 
rests in a recess on top of the pistol directly 
behind the front sight. The magazine has a 
spring-loaded follower that forces the pellets 



The magazine release is 

the button just below the 

muzzle. Pushing in on the 

button allows the front 

end of the magazine to 

snap up out of the recess. 




Patterned after a Smith & Wesson semi- 
automatic, the PowerLine 45 has several 
unusual features and handles well. 




80 C0 2 PISTOLS AND RIFLES 







Up to 13 pellets are held in an in-line magazine that is held in a recess 
along the top of the barrel. 




Pellets are moved downwardfrom the rear of the magazine by this carrier 
to bring them into alignment with the breech as the trigger is pulled. 




Pellets are loaded into the magazine of the PowerLine 45 by pulling the 
magazine follower forward and dropping pellets into the loading port. 



to the rear. When the trigger is pulled, a pel- 
let is removed from the rear of the magazine 
by a dropping pellet carrier that pulls it down 
to align with the barrel at the time of firing. 
Because each pellet is removed by sliding 
down out of the magazine while in contact 
with the base of the pellet in front of it, only 
flat-nosed pellets can be used. If pointed pel- 
lets are loaded, the point of the pellet being 



pulled down will hang up in 
the hollow skirt of the pellet 
in front of it. 

The magazine can be loaded 
while it is contained in the 
pistol by pulling the spring- 
loaded follower forward and 
turning it so the lock pin 
engages a recess. With the fol- 
lower in the forward position, 
pellets can be dropped one at 
a time into the opening at the 
forward end of the magazine. 
When the magazine is loaded, 
turning the pin out of its 
retaining notch allows the fol- 
lower to move back to make 
contact with the pellets. The 
magazine can be removed by 
pushing the button just below 
the muzzle and grasping the 
forward end of the magazine 
and lifting upward. Replacing 
the magazine requires the 
rear end to be started in the 
frame first, making sure the 
end of the magazine matches 
the recess in the frame. The 
front end of the magazine is 
pressed downward into the 
recess in the frame until it 
snaps into place. 

The PowerLine 45 has a 
somewhat unusual safety. 
The lever is located on the 
right-hand side of the frame 
just above the front end of the 
trigger guard. When the lever 
points forward, the safety is 
on. Turning the lever so it 
points downward takes the 
safety off. However, before the 
safety lever can be rotated 
downward, it must be pressed 
into the frame slightly against spring pres- 
sure. When the safety is on, the lever is locked 
to prevent its rotation accidentally. The safety 
can be taken off only after the lock is disen- 
gaged by pushing it inward (to the left). 

Sights on the PowerLine 45 consist of a 
square-topped front post with a red fiber 
optic insert and a square-notch rear that is 
nonadjustable. I could easily get along with- 
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The safety on the PowerLine 45 is a rotating lever on the right- 
hand side of the frame just above the front of the trigger. 



out the fiber optic insert, the end of which 
generates a red dot about half way up the 
front of the sight. I suspect a novice will not 
be sure whether to put the top of the front 
sight even with the top of the rear sight or to 
put the red dot there or somewhere else. The 
fiber optic sight inserts may have high visibil- 
ity, but they certainly do not make for more 
accurate aiming. 

Loading a C0 2 cylinder in a PowerLine 45 
consists of pushing on a tab at the bottom of 
the left-hand grip panel to remove it, insert- 
ing the cylinder (neck up) and turning the 
large screw in the base of the grip to force the 
cylinder upward to pierce it. Inside the grip 
frame, the C0 2 cylinder is surrounded fore 
and aft by a metal frame or box. 

Double-action firing requires a normal 
force on the trigger, and the force increases 
as the firing point is reached. Single-action 
firing takes place with a crisp let-off after a 
long, soft first stage pull during which the 
pellet carrier moves downward to place a pel- 
let in position at the breech. I measured the 



single-action trigger pull at 5.2 
pounds while the double-action 
mode required a pull of 9.5 pounds. 
Trigger function on the PowerLine 45 
is very good for a pistol of this type. 

Overall, this is a very nice pistol. 
Although the C0 2 cylinder is con- 
tained in the grip, it is considerably 
slimmer than those on almost all of 
the C0 2 pistols. This provides a very 
good grip. Grip panels are well 
checkered and the front of the grip 
frame has vertical serrations to aid in 
holding the pistol. The front of the 
trigger guard is deeply checkered, 
which also aids when using a two- 
hand hold. The data obtained during 
velocity testing are shown in the 
accompanying table. 

Although the advertised velocity for the 
PowerLine 45 is up to 400 ft/sec, my pistol 
exceeded that velocity with all of the types of 
pellets tested. Moreover, the velocities were 
very reproducible as shown by the very low 
standard deviations. With some of the lighter 
pellets like the Daisy wadcutter and Gamo 
Match, the average velocity was nearly 35 
ft/sec higher than the advertised maximum. 

When firing the PowerLine 45 single action, 
the first stage of the trigger action moves the 
pellet carrier downward, taking a pellet from 
the magazine to align it with the breech. 
Although this mechanical action is occurring, 
the first stage is smooth and light. At the rear 
of its travel, the trigger is now poised for 
releasing the sear. The trigger was predict- 
able and smooth. I found the PowerLine 45 to 
have the best "feel" during the cocking and 
firing sequence of any of the lower-priced 
models. I had wondered about pellet feeding 
from the in-line magazine, but my concern 
was misplaced. During the firing of dozens of 



Velocity Data for the Daisy PowerLine 45 at 70-72° F 



Pellet 



Ave. 



Velocity, ft/sec 
High Low 



D.N. Meisterkugeln 


415 


Gamo Match 


435 


Daisy Wadcutter 


434 


Crosman Wadcutter 


404 


D. N. Club 


432 


Eley Target 


431 



417 
436 
440 
408 
438 
436 



412 
434 
428 
399 
427 
426 



Std. Dev. 

2 
1 
5 
4 
5 
4 
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The Gamo R-77 Combat is a 
realistic revolver patterned after 
a Smith & Wesson 586. 



shots, functioning of this pistol that sells for 
$40-$45 was flawless. I was so impressed 
with the PowerLine 45 that I may order a 645 
just to have a choice of colors! 

The Gamo R-77 Combat 

While the major emphasis in C0 2 hand- 
guns is focused on those resembling auto- 
loaders, revolver fans have not been 
forgotten. One of the most realistic revolvers 
in both looks and function is the 177-caliber 
Gamo R-77. There are actually four models in 
the series. Three of them are the R-77 Com- 
bat with a 4-inch barrel, the R-77 Classic 
with a 6-inch barrel, and the R-77 2.5, which 
has a 2.5-inch barrel. The fourth model, the 
4-inch-barreled R-77 Laser, has a laser sight, 
which is activated by a pressure sensitive 
switch in the grip backs trap, built into the 
barrel lug. While the Classic has checkered 
walnut grips, the other models have rubber 
grips of Santoprene® with finger grooves. An 
outstanding "feel" is provided by the surface 
of the soft grips. All models have full-length 
lugs below the barrels. My R-77 Combat, 
which sells for $70-$75, weighs 21.2 ounces. 

Most C0 2 revolvers hold pellets in a short 
cylinder (actually a disk) that is located in 
front of a larger fake cylinder. Only that disk 
containing the pellets rotates during firing. A 
unique feature of the Gamo R-77 family of 




On the Gamo R-77, the entire cylinder swings out of 
the frame for loading pellets. 




The gas release pin and transfer bar are located 
where they can be struck by the hammer. 

revolvers is the fact the entire cylinder 
rotates, not just a small portion of it. This 
rotating cylinder gives the revolvers a very 
realistic appearance, and since the cylinder 
stays in the gun, there is no dinky little pellet 
holder to get lost. Of course, it is not possible 
to reload as quickly by dropping in a pre- 
loaded cylinder, but that is the way real 
revolvers work. I like it. The cylinder holds 
eight pellets. 

The Gamo revolvers can be fired both double 
and single action. As the hammer is cocked, 
the cylinder rotates (counterclockwise) 
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approximately one-half of the distance 
between chambers. Pulling the trigger causes 
the cylinder to rotate the remaining amount 
needed to align a chamber with the barrel. The 
cylinder is opened for loading by swinging it 
out of the frame to the left after pulling for- 
ward on the latch pin that is located on the 
left-hand side of the barrel lug. Pulling the 
latch forward moves a pin out of a recess on 
the forward edge of the crane allowing the cyl- 
inder to swing open. There is a fake cylinder 
latch located on the left-hand side of the frame 
behind the cylinder that has the appearance of 
the latch on Smith & Wesson revolvers. 

The trigger on the R-77 is broad and finely 
grooved. Firing single action, I measured the 
trigger pull to be 4.6 pounds and in double- 
action firing it was 7.5 pounds. The hammer 
is broad and has grooves although the sur- 
face of the hammer spur has a smooth feel. A 
cross-bolt safety is located at the top of the 
frame just behind the rear sight. When 
pushed to the right, the safety is on and the 
hammer is blocked from striking the gas 
release valve. When pushed to the left a red 
firing indicator shows and the gun can be 
fired. If the hammer is in the fully down (for- 
ward) position, the safety can be moved from 
on to off, but if the safety is off, it cannot be 
moved to the on position without forcing the 
hammer back slightly, which requires consid- 
erable force. 

Sights on the Gamo R-77 provide a sight 
picture that is outstanding. The front sight is 
a square-topped blade on a ramp and it 
closely resembles that on my Smith & Wes- 
son Model 15 Combat Masterpiece. The rear 
sight consists of a fully adjustable square 
notch with slotted screws controlling the 
adjustments. Unfortunately, the entire rear 
sight assembly is made of plastic and it has a 
considerable amount of flex to it. Also, the 



windage adjustment screw has a rather large 
head with a slot that can accommodate a 
small coin. It turns easily enough that it can 
be turned with finger pressure only. 

Although the construction of the sights 
leaves something to be desired, the sight pic- 
ture is second to none. I am very glad there is 
no round-topped fiber optic sight on this gun 
that must be aligned with a square notch rear 
sight. That is something difficult to do, at 
least for me. 

Loading a CO2 cylinder in the R-77 is a 
simple task. The right-hand grip panel has a 
large recess in the bottom and pulling out- 
ward (to the right with the muzzle pointed 
away) causes the grip panel to snap off. The 
butt of the grip has a screw with a folding 
head that controls the movement of the plate 
that supports the bottom of the C0 2 cylinder. 
The screw is backed out enough to insert a 
CO a cylinder (neck up), and after the grip 
panel is replaced, the screw is turned clock- 
wise to force the C0 2 cylinder upward to 
cause it to be pierced. 

Velocity testing of the Gamo R-77 yielded the 
results shown in the table. Although velocities 
showed satisfactory uniformity, they were not 
quite as uniform as those given by some of the 
other models. Part of this is undoubtedly due to 
the fact that the eight chambers in the cylinder 
must have some variation in dimensions. 
Unless the face of the cylinder is perfectly uni- 
form, there would be slight differences in the 
barrel-to-cylinder gap when different cham- 
bers are aligned. Even with these factors con- 
sidered, the velocity uniformity is quite good. 
With a 4-inch barrel, the advertised velocity is 
380 ft/sec. The data show that at a tempera- 
ture of 80T, the Gamo R-77 will exceed that 
velocity with most pellets. 

One minor problem occurred while firing 
the Gamo R-77. This revolver has no bolt or 



Velocity Data for the Gamo R-77 Combat at 80-82 


F 








Velocity, ft/sec 






Pellet 


Ave. 


High 


Low 


Std, Dev. 


D.N. Meisterkugeln 
Gamo Match 
Daisy Wadcutter 
Crosman Wadcutter 
D. N. Club 
Eley Target 


387 
391 
398 
402 
398 
397 


393 
400 
405 
407 
409 
404 


378 
388 
392 
394 
393 
392 




5 
5 

6 
4 
6 
4 
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lock to hold the cylinder aligned with the bar- 
rel. The hand that rotates the cylinder moves 
it into alignment while the shot is being 
taken, but between shots, the cylinder can be 
rotated. If the cylinder is moved accidentally, 
a pellet may be skipped or an empty chamber 
may next be brought into alignment. I would 
prefer that the Gamo R-77 have a locking bolt 
to hold the cylinder to prevent accidental 
rotation between shots. 

Because of having a size that is very close 
to that of many popular firearms, the Gamo 
R-77 serves well for practice. That practice 
could include handgun hunting or combat 
training. In any event, the Gamo R-77 is a 
convenient, attractive C0 2 handgun. Because 
it has a full-size rotating cylinder, it provides 
realistic training for persons becoming famil- 
iar with these types of firearms. 

The Crosman RepeatAir 1710 

Take a Crosman RepeatAir 1008, add a bar- 
rel extension with a fake compensator and a 
funky fiber optic front sight and you have a 
Crosman RepeatAir 1710. To paraphrase the 
late Jack O'Connor, that front sight is "straight 
from the chamber of horrors!" While the 
RepeatAir 1008 is available with either black 
or satin shiny finish, the 1710 is available only 
with the simulated stainless steel finish. 



Basically, this is a plastic pistol with a lot of 
nice features. It can be fired either single or 
double action and it utilizes an eight- shot 
rotary magazine. Except for the long barrel and 
fake compensator, it has the styling of a large- 
frame Smith & Wesson centerfire pistol. Even 
the wrap-around grip panels are checkered in 
the Smith & Wesson pattern. The RepeatAir 
1710 weighs 17.1 ounces and has a 7.24-inch 
barrel. Retail price is in the $40-$45 range. 

Plastic magazines that hold eight pellets 
are inserted by tipping the barrel up at the 
rear. The barrel release is a small, ridged 
protrusion on top of the slide at the rear of 
the fake ejection port. Pushing the catch for- 
ward allows the spring-loaded barrel to pop 
up smartly, exposing the shaft on which the 
magazine rotates. A loaded magazine can be 
placed on the shaft and the barrel depressed 
to lock it in place. Because the plastic latch 
is forced forward a considerable amount as 
the barrel is closed, I recommend pushing 
the latch forward as the rear of the barrel is 
pressed downward then releasing it when 
the barrel is in place. This will prevent 
excessive wear and possible breakage of the 
latch. The latch moves forward as the barrel 
is closed and it must withstand considerable 
force even though the bottom edge of the 
latch is beveled. 




The Crosman 
1710 is a 
long-barreled 
1 77-caliber 
pistol that 
gives high 
velocity. 
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A cylinder holding eight pellets fits inside the frame 
of the Crosman 1 710. 

The safety is of the cross-bolt type and 
pushing it to the right places it on while push- 
ing it left takes it off. The safety is located just 
above the front end of the trigger guard. 

A C0 2 cylinder is placed in the grip after 
removing the right-hand panel by pressing it 
outward at the bottom. The cylinder is 
inserted neck up, and the piercing screw is 
tightened to force the cylinder upward. The 
piercing screw has a folding wire loop head 
and it is recessed in the bottom of the grip. 



Cocking the hammer for single-action 
shooting requires a light pull on the ridged 
hammer spur. Cocking action is smooth. 
When the pistol is fired single action, the trig- 
ger requires a slight take-up motion after 
which let-off is rather light. Firing double 
action requires a rather heavy pull, but it is 
fairly smooth. The measured trigger pull in 
the single-action mode is 3.6 pounds while 
that in double action is 9.6 pounds for my 
pistol. The total trigger travel in double- 
action firing is noticeably shorter than for 
some of the other C0 2 pistols. 

The black rear sight on the Crosman 1710 is 
excellent. It has a square notch and is fully 
adjustable for windage and elevation by means 
of two slotted screws. It is of sturdy and excel- 
lent design. As mentioned earlier, I find the 
front sight to be "straight from the chamber of 
horrors." It is silver in color, has a rounded 
top, and is too wide for proper sighting in the 
rear notch. The green fiber optic insert does 
nothing to enhance the sight picture. I have 
threatened many times to simply cut it off, 
make an appropriate black ramp, and glue it 
in place. I am still not sure that I won't! 

Prior to the tests that gave the velocity data 
shown in the table, the only measurements I 
had made with the Crosman 1710 were at a 
temperature of 86T. At that temperature, I 
obtained an average velocity of 464 ft/ sec 
with the Crosman wadcutter pellet. Keep in 
mind the Crosman 1710 is essentially a 
Model 1008 with a longer barrel, so it should 
produce higher velocities. 

The data show the 1710 produces velocities 
approximately 50-60 ft/sec higher than the 
Model 1008. Such a difference is directly 
attributable to the 3-inch-longer barrel of the 
1710. A velocity of approximately 425 ft/sec 
with the very sturdy Crosman Copperhead 
wadcutter and pointed pellets indicates the 



Velocity Data for the Crosman RepeatAir 1710 at 70-72T 



Pellet 



Ave. 



Velocity, ft/sec 
High Low 



D.N. Meisterkugeln 


423 


Gamo Match 


434 


Daisy Wadcutter 


432 


Crosman Wadcutter 


425 


D. N. Club 


442 


Eley Target 


432 



428 
446 
437 
433 
449 
439 



414 
411 
426 
419 
439 
422 
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Std. Dev. 

7 
13 

4 
7 
3 

7 



1710 would be a logical choice if you wish to 
dispatch small pests with a pistol of this type. 
When the barrel is opened on the Crosman 
1710, the barrel extension tips forward until 
it almost touches the front edge of the frame. 
The spring that tips the barrel upward is 
quite strong, so it is possible to receive a 
pinch if a finger or part of a hand is located at 
the front edge of the frame when the barrel 
flips up. This model has recently been discon- 
tinued and does not appear in Crosman's 
2003 catalog. It will probably still be found 
available from some dealers so it is included 
in this chapter. Incidentally, I did not cut off 
the front sight on this pistol. I reserved that 
treatment for a Model 2210. The result of that 
modification can be seen in Chapter 8. 

The Crosman 357 

Crosman has offered a CO a revolver desig- 
nated as a Model 357 since 1983. Although 
numerous changes have been made over the 
years, the current version of the Model 357 is 
all black and is made with the styling to 
resemble the classic Colt Python. However, 
the resemblance ends there. 

The Crosman 357 uses a short rotating cyl- 
inder that occupies a position in front of the 
fake cylinder. Unlike the Daisy PowerLine 44 
(see Chapter 10) and the Gamo R-77 that 
have swing-out cylinders, the Crosman 357 is 



a top-break revolver. On the top of the frame 
just above the short cylinder that rotates is a 
square-button release. Depressing this catch 
disengages a hook that catches a recess in 
the top part of the barrel shroud. When the 
hook is disengaged, the barrel tips forward. 
The magazine can then be lifted off the shaft 
on which it turns. 

Because of the way the hook catches in a 
recess in the barrel, lock-up is not perfect. As 
a result, there is a small amount of vertical 
play in the barrel even when it is latched. In 
order to keep the locking arrangement as 
tight as possible, I recommend the release 
button be depressed during closing rather 
than just pushing the barrel up and allowing 
the latch hook to snap into place. The locking 
mechanism is not overly fragile, but neither is 
it made like a tank. Under no conditions 
should the barrel be snapped up smartly to 
close it. I have seen more than one of these 
revolvers with a broken latch or latch spring. 
If the opening and closing of the barrel are 
done with some care, there is no reason why 
the mechanism should not last indefinitely. 

One unique feature of the Crosman 357 is 
that it will function with cylinders holding 
either six or 10 pellets. Both types of cylin- 
ders are still available. Until recently, Cros- 
man offered accessory packs of cylinders that 
contained two 10-shot cylinders and one 6- 




Patterned after the legendary Colt Python, the 
Crosman 357 is a full-size, handsome revolver. 
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The Crosman 357 is 

a top-break revolver 

and depressing the 

square button on 

top of the frame 

unlatches the 

barrel. 





Although the cylinder shown here holds 1 pellets, cylinders 
that hold 6 pellets can also be used in the Crosman 357. 



shot cylinder. The cylinders measure 0.355 of 
an inch in thickness so almost any type of 
177-caliber pellet can be used since they are 
much shorter than the cylinder. The adver- 
tised velocity for the Crosman 357 with a 6- 
inch barrel is up to 435 ft/sec and up to 375 
ft/sec with a 4-inch barrel. 

A ventilated rib adorns the barrel shroud of 
the Crosman 357. The hammer spur has the 
long, gentle curve characteristic of Colt 
revolvers. There is a fake Colt-style cylinder 
latch on the left-hand side of the frame just 
behind the cylinder. Grips on the Crosman 
357 have changed over the years, but those 
on the current version have the same profile 



as the famous Hogue grips. They 
have finger grooves and a rough sur- 
face to give a secure hold. Also, they 
extend below the grip frame far 
enough to completely enclose the 
folding wing head of the piercing 
screw. Therefore, the bottom of the 
grip is smooth and rounded with no 
protruding piercing screw. 

The Crosman 357 is currently 
available with either a 4- or 6-inch 
barrel length. Although the Cros- 
man catalog lists the weight of the 
Model 357 with a 6-inch barrel as 32 
ounces, my postal scale says my gun 
weighs only 26.3 ounces. Overall 
length is 1 1.4 inches, so this is a full 
size revolver with a large grip. 

Sights on the Crosman 357 leave 
nothing to be desired. The front 
sight is a long, serrated, square-topped ramp. 
The rear sight is a thick plastic blade with a 
square notch having the correct width, and it 
is adjustable for both windage and elevation 
by means of slotted screws. The sights on the 
Crosman 357 are simply outstanding for a 
C0 2 handgun. If someone feels the need for 
something different, the barrel rib has 
grooves for attaching a red dot or laser sight. 
Firing the Crosman 357 can be done either 
single or double action. In double-action 
shooting, the trigger pull is rather heavy and 
long, but it is not too bad and measures 9.4 
pounds. After the hammer is cocked for sin- 
gle-action shooting, the trigger has a very 
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A C0 2 cylinder 

is held in the 

grip of the 

Crosman 357, 

but the grip 

panels enclose 

the piercing 

screw. 






Velocity Data for the Crosman 357 at 70-72° F 








Velocity, ft/sec 




Pellet 


Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 


432 


442 


423 


8 


Gamo Match 


441 


449 


434 


6 


Daisy Wadcutter 


446 


453 


439 


6 


Crosman Wadcutter 


432 


441 


424 


7 


D. N. Club 


467 


478 


456 


8 


Eley Target 


436 


442 


429 


5 



short take-up motion followed by a crisp let- 
off and the trigger pull is only 5.1 pounds. 
Although it is slightly heavy, the trigger pull 
in the single-action mode is quite acceptable. 
Although the advertised velocity for the 6- 
inch barreled Crosman 357 is up to 435 
ft/sec, I found this velocity was exceeded with 
several pellets. The Crosman 357 produces 
enough power to be a useful tool for dispatch- 
ing small varmints. In fact, with every type of 
pellet tested, the Crosman 357 gave slightly 
higher velocities than did the Model 1710, 



which has a barrel approximately 1.25 inches 
longer. I had not expected that, but that is 
what the chronograph registered. The Cros- 
man 357 handled well, functioned reliably, 
and exceeded my expectations. I had planned 
to use a Model 1710 as a training piece for 
handgun varmint hunting, but the Model 357 
is causing me to reconsider. It is a classic 
American C0 2 handgun and represents 
excellent value at its usual selling price of 
$40-$45. 
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CHAPTER 7 



EVALUATION OF ELITE 
1 77 '-CALIBER PISTOLS 



WHILE THE MANY inexpensive C0 2 pistols 
give good performance and are functionally 
very reliable, it is not appropriate to compare 
them to the models that cost up to $200. The 
high-end models have a quality of construc- 
tion, fit and finish that more closely approxi- 
mate the characteristics of firearms. As a 
result, the upper-end models that sell for 
approximately $100 or more are designated 
in this book as "elite" models, and they will be 
evaluated separately in this chapter. 

In the descriptions that follow, instructions 
are given for installing a C0 2 cylinder and 
loading ammunition in each model. Although 
is it not stated explicitly in the discussion of 



each model, the safety should always be in 
the "on" position before loading propellant or 
projectiles in any C0 2 gun. There is danger in 
piercing a C0 2 cylinder in a gun that might 
already have pellets in it or in placing pellets 
in a gun that is pressurized with a pierced 
C0 2 cylinder. Read the owner's manual and 
follow all safety instructions. 

The Beretta 92FS 

A C0 2 pistol with the name PIETRO BER- 
ETTA GARDONE on the side would be 
expected to be special and the Beretta 92 FS 
certainly is. There are actually four versions 
of the Beretta 92 FS that have different fin- 



The Beretta 92 FS bears an 

incredible likeness to the 

famous 9 mm Beretta. 
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DuaJ safety levers are located on the upper rear 
portion of the fake slide. 




While the Beretta 
92 FS looks like an 
autoloading pistol, 
it holds eight 
pellets in a metal 
cylinder that is 
completely 
enclosed in the 
frame. 



ishes, sights, and grip materials. My version 
of this pistol with its nickel finish that resem- 
bles satin stainless steel accented by its black 
grips, trigger, sights, hammer, and safety 
levers, is beautiful. In my opinion, in terms of 
realism its appearance is unsurpassed 
among C0 2 pistols. In size and weight, the 
Beretta 92 FS is equal to the famous military 
sidearm. Its weight is 45.7 ounces, overall 
length is 8 inches, and the barrel length is 5 
inches. The basic blue and nickel versions 
sell in the $175-$200 range and are marketed 
by Crosman Corporation. 

The Beretta 92 FS, and other models of this 
CO a family, use eight-shot, metal magazines. 
A cylindrical magazine is inserted by moving 
the front portion of the slide forward. The 



The button on the 
left-hand side of 
the frame behind 
the trigger is not a 
magazine release. 
Pressing it inward 
pushes the right- 
hand grip panel 
away from the 
frame so it can be 
removed to load a 
CO 2 cylinder. 
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Velocity Data for the Beretta 92 FS at 80° F 








Velocity, ft/sec 






Pellet 


Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 
Gamo Match 


424 
428 


428 
436 


420 

424 


4 
5 


Daisy Wadcutter 
Crosman Wadcutter 


436 
445 


437 
449 


435 
440 


1 
3 


D. N. Club 


479 


483 


476 


3 


Eley Target 


463 


471 


456 


6 



slide is released by pushing downward on the 
rotating lever located on the left-hand side of 
the frame above the trigger. This action 
allows the spring-loaded front portion of the 
slide to move forward. The spring is quite 
strong and the barrel and slide slam forward 
smartly. The magazine is placed in the open 
area between the two sections of the slide and 
pushing the forward section to the rear closes 
the slide over the magazine. As this occurs, a 
shaft passes through the center hole in the 
magazine and it rotates on that shaft during 
firing. When the action is open, the trigger 
cannot be pulled, and the hammer cannot be 
moved to the cocked position. 

Dual safety levers are provided at the rear 
of the slide. However, the safety levers are not 
decocking levers. Placing the safety on does 
not lower the hammer. The lever on the left- 
hand side of the frame that resembles the 
slide release on the centerfire Beretta firearm 
is a fake. The button behind the trigger that 
is the magazine release on the firearm pushes 
the right-hand grip panel away from the 
frame to permit access to the area where the 
C0 2 cylinder is located. A C0 2 cylinder is 
placed in the grip frame with the neck up. A 
lever pivoted at the rear forms the bottom of 
the grip, and it is used to pierce the cylinder. 
With the lever pulled down and a CO a cylin- 
der in place, a brass screw with a large 
knurled head is positioned against the base 
of the cylinder. Then, with the cylinder placed 
snugly between the piercing pin and the base 
screw, returning the lever to its position flush 
with the grip frame pierces the C0 2 cylinder. 

Sights on the Beretta 92 FS are excellent, 
and they consist of a square-topped blade 
front sight and a square-notch rear. The rear 
sight is adjustable for windage only by loos- 
ening the locking Allen-headed screw and 



moving the blade laterally. The sturdy black 
sights give an excellent sight picture. 

Single-action trigger pull on my Beretta 92 
FS is rather heavy and there is some creep. 
My Lyman trigger pull gauge indicated the 
pull to be 5.7 pounds. There is a short take- 
up in the two-stage pull before the actual let- 
off is approached. In the double-action mode, 
trigger pull is moderately heavy and it 
increases about two-thirds of the way 
through the motion. The gauge indicated a 
double-action pull of 8.6 pounds. 

Partially because this is a pistol with a lot 
of class, I was anxious to see how the Beretta 
would perform. The advertised muzzle veloc- 
ity is 393 ft/ sec, but the velocity depends on 
pellet weight and temperature. Because of the 
short length of the cylindrical magazine, the 
instruction manual recommends only pellets 
shorter than 0.256 inches in length be used. 
Most 177-caliber pellets are shorter than 
that, but several of the pointed pellets mea- 
sure from 0.260 to 0.275 inches in length 
(see Chapter 3). The longer pellets should not 
be used in this pistol because they would 
protrude from the magazine and hang up the 
cylinder preventing its rotation. Almost all 
wadcutter, domed, and hollow pointed pellets 
will function satisfactorily. 

The data in the table show this particular 
Beretta gives velocities above the advertised 
393 ft/ sec. It should be pointed out that the 
temperature was in the 80-82T range on the 
day the velocities were measured. Also, the 
Dynamit Nobel Club has an average weight of 
only 6.98 grams, a very light pellet in 177 cali- 
ber, and the Eley Target pellet has an average 
weight of 7.50 grains. However, two shots with 
the 9.36 grain Dynamit Nobel Supermag gave a 
velocity of 410 ft/sec. I have only one Beretta 
92 FS so I cannot compare it with another 
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Outwardly, there is little to distinguish the C0 2 pistol from the legendary Colt 1911 firearm. Elegant is an 
appropriate way to describe these elite pistols. 

specimen. This particular Beretta is quite fast 
and the velocities for the five-shot strings were 
very uniform as indicated by the extreme 
spread of only a few ft/sec in velocity and stan- 
dard deviations that average only 3.7 ft/ sec. 

The Colt 1911 Al 

Probably the two most recognizable auto- 
loading pistols in the world are the Colt 1911 
and the Beretta 92. The first of these was the 
official military sidearm for about 75 years and 
the latter currently holds that distinction. It 
was inevitable that C0 2 pistols with these con- 
figurations be made. And made they have been, 
with the resemblance between them and the 
firearms that inspired them being astounding. 
The Beretta 92 was discussed earlier and this 
section deals with the Colt 191 1. 

Along with several other C0 2 pistols, the Colt 
1911 Al is produced by Umarex in Germany 
and imported by Crosman Corporation. Several 
versions are available. In blued finish, models 
are available with grips made of black plastic, 
simulated ivory, and wood. Nickel-plated mod- 
els are available with wood or plastic grips. My 
Colt CQ 2 pistols all have the plastic grips that 




The lever above the trigger is the release that lets the 
front section of the slide and barrel move forward. 

have the feel of rubber, and they give an excel- 
lent feel. Other versions of the Colt 1911 Al 
having compensators and combat-type sights 
and grips are also available. 

Retail list prices for the Colt 1911 Al mod- 
els start at $199 and go up a long way for the 
combat versions, although the actual selling 
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A metal 8-shot cylinder 

is held inside the frame 

of the Colt 1911 Al. 



prices are somewhat less. At this price level, 
one would expect a lot in a C0 2 gun. The Colt 
191 1 Al delivers a lot. The level of fit and fin- 
ish is outstanding. Blue models are highly 
polished and given a deep blue finish. Nickel- 
plated models are likewise very highly fin- 
ished. These pistols do not carry the most 
prestigious name in handguns for nothing. In 
my opinion, the Colt C0 2 pistols are among 
the two or three most elegant and realistic 
models available. 

Outwardly, the resemblance between the 
Colt C0 2 pistol and a real Colt 45 auto is 
impressive in its detail. The Colt pistol has a 
functioning grip safety that must be 
depressed before the pistol will fire. The 
thumb safety is a large lever located at the 
left rear of the slide, exactly as on the Colt 
1911 firearm. Other cosmetic features are 
included to enhance the realistic appearance. 

The button on the left-hand side just 
behind the trigger that serves as a magazine 
release on the Colt 45 serves a different func- 
tion on the C0 2 pistol. Pushing the button 
inward (to the right) forces the right-hand 
grip panel to snap off giving access to the 
chamber where the C0 2 cylinder is contained. 
The lever above the trigger on the left-hand 
side of the frame is the slide release on a Colt 
45. It is also the slide release on the C0 2 pis- 
tol, but pushing the lever downward releases 
the spring-loaded front section of the slide, 





Piercing the C0 2 cylinder is accomplished by 
pushing the lever against the bottom of the grip 
frame. The large knurled screw is used to position 
the cylinder correctly before the lever is moved. 
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which is the barrel housing, allowing it to 
move forward. This is how access to the mag- 
azine is afforded. The magazine is a metal cyl- 
inder that holds eight 177-caliber pellets. The 
owner's manual makes it clear that diabolo 
lead pellets are the only acceptable ammuni- 
tion for use in this pistol. 

Sights on the Colt 1911 Al are true to those 
on the firearm. The front sight is a small 
square-topped ramp and the rear sight is a 
blade with a square notch. The rear sight is 
adjustable for windage after loosening a lock 
screw with an Allen wrench (supplied with the 
pistol). The sights provide an excellent sight 
picture. A replacement set of sights consisting 
of a higher front sight and an adjustable rear 
is available as aftermarket accessories. 

Charging the pistol is accomplished by 
removing the right-hand grip panel to gain 
access to the interior of the grip. A C0 2 cylin- 
der is inserted neck up in the grip frame. 
Piercing of the C0 2 cylinder is caused by mov- 
ing a lever that forms the bottom of the grip. 
After the lever is pulled down, a C0 2 cylinder 
is placed in the chamber inside the grip frame. 
A tensioning screw with a large head rests 
against the base of the cylinder and is turned 
to move the cylinder upward against the pierc- 
ing pin. Pushing the lever up against the bot- 



tom of the grip frame causes 
the C0 2 cylinder to be 
pushed against the piercing 
pin. 

Both single- and double- 
action firing of the Colt 1911 
Al C0 2 pistol are possible. In 
single-action firing, the ham- 
mer is cocked for each shot. 
For double-action firing, the 
trigger is pulled until the 
hammer moves back and is 
then released. In single- 
action firing, the trigger let- 
off is light and fairly crisp. 
The average trigger pull for 
my three Colt pistols aver- 
aged only 2.7 pounds in sin- 
gle-action firing. In double- 
action firing, the pull seems 
to increase as the trigger 
moves to the rear and gets 
quite heavy near the end of 
the trigger movement (which 
is known as stacking). For my Colt guns, the 
average trigger pull in double-action shooting 
was just over 10 pounds. While the three spec- 
imens that I have some experience with do not 
impress me in double-action firing, the single- 
action trigger movement is unexcelled by any 
other C0 2 pistol I have tested. 

Overall length of the Colt 1911 is 9 inches 
and the rifled steel barrel is 5 inches long, 
dimensions that equal those of the famous 
firearm. Weight is specified as 38 ounces, but 
mine weighs 39.3 ounces on my postal scale. 
The owner's manual indicates approximately 
60 shots can be obtained from a C0 2 cylin- 
der. A muzzle velocity of 393 ft/ sec is also 
specified, but the weight of the pellet that 
gives that velocity is not. Each pistol comes in 
a padded plastic case with two pellet cylin- 
ders, a cleaning brush, a can of pellets, a C0 2 
cylinder, and an Allen wrench that fits the 
locking screw in the rear sight. It makes an 
elegant package indeed. 

Velocities were measured at 80°F with six dif- 
ferent types of pellets. Five-shot strings were 
fired with the results displayed in the table. 

While the specified muzzle velocity for the 
Colt 1911 is 393 ft/sec, the owner's manual 
does not specify the temperature or pellet 
weight with which that velocity was obtained. 
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Velocity Data for the Colt 191 1 A1 at 80T 








Velocity, ft/sec 






Pellet 




Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 




418 


420 


416 


2 


D.N. Meisterkugeln 


(2) 


390 


398 


379 


8 


Gamo Match 




430 


436 


428 


3 


Gamo Match 


(2) 


394 


402 


391 


5 


Daisy Wadcutter 




436 


439 


431 


3 


Daisy Wadcutter 


(2) 


374 


384 


359 


10 


Crosman Wadcutter 




448 


450 


447 


1 


D. N. Club 




484 


491 


474 


6 


Eley Target 




466 


467 


464 


1 


(2) indicates data from a 


second Colt 191 1 with velocities measured at 70°F 





In the data obtained with my Colt on a day in 
which the temperature was slightly over 80T, 
the velocity was over 400 ft/ sec with all pel- 
lets chosen for testing. The very light Club 
pellet (6.98 grains) gave an average velocity 
almost 100 ft/sec higher than the advertised 
velocity for this pistol. I know for a fact that 
not all Colt 1911 pistols will give velocities 
this high, even when allowance is made for 
the temperature and pellet weight. To demon- 
strate this, a second Colt 1911 was tested on 
a day when the temperature was 10 degrees 
cooler than when the first testing was con- 
ducted. The data obtained with three of the 
same types of pellets used earlier are shown 
in the table. The second Colt gave average 
velocities 30-50 ft/sec lower than the first. 
While the difference in temperature accounts 
for part of the difference, it appears the sec- 
ond Colt gives lower velocities anyway. This is 
expected due to difference in valves, hammer 
spring stiffness, etc. 

It is interesting to compare the data for the 
Colt 1911 with that for the Beretta 92 FS 
since both pistols are made by Umarex, have 
the same barrel length, and use the same 
eight-shot metal magazines. As expected, the 
data show the velocities from these two fine 
C0 2 pistols are nearly identical (but not for 
the second Colt). 

When I first started shooting targets with 
the Colt and a lightweight wadcutter pellet, I 
found that with my usual six o'clock hold, the 
gun fired approximately 3 inches high at 10 
yards. Since there is no vertical sight adjust- 
ment, I was unable to move the point of 
impact. At that point I switched to the Dyna- 
mit Nobel Supermag wadcutter pellet, which 



has a weight of 9.36 grains. This resulted in a 
lower point of impact on the target at 10 
yards. I then fired eight three-shot groups 
that averaged only 0.81 inches. In my opinion 
the Colt is capable of outstanding accuracy, 
but I wish it had a fully adjustable rear sight. 
As mentioned earlier, a set consisting of a 
higher front sight and a fully adjustable rear 
are available as accessories. 

I suppose it is inevitable that one would 
ask whether the Colt 1911 or the Beretta is a 
better choice. Let me say from the beginning, 
the factors that enable one to make such a 
decision are subjective. There are some 
things I like better about one than the other. 
For example, the Colt 1911 has a smaller grip 
and weighs almost 6 ounces less so it has a 
better feel in my hand. Sights are virtually 
identical and both have very good single- 
action trigger pull although that of the Colt is 
much lighter. However, I have no real affec- 
tion for the grip safety on the Colt. Ease of 
loading and insertion of C0 2 cylinders is 
identical. Based on my experience with all the 
models discussed in this chapter (and I own 
all of them) , I would have no hesitation about 
picking either of these elite C0 2 pistols. Some 
of the other models discussed in this chapter 
are fine pistols and have a lot to offer at 
prices significantly lower than the Colt or 
Beretta. As you read the rest of this chapter 
you will see what I mean. 

The Crosman C40 and CB40 

Crosman produced the classic Model 600 
22-caliber semi-automatic in 1960-1970. It 
was a durable gun made of metal and it is 
described in detail in Chapter 10. Following 
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The Crosman C40 is a large, heavy, realistic C0 2 pistol that 
has an enviable reputation because of its high performance. 



the production of the Model 600, single- 
shot CO a pistols made of metal were also 
marketed, but there was no repeater of 
similar construction for a considerable 
time. With the appearance of the Repeat- 
Air 1008 in 1992, Crosman again had a 
repeating C0 2 pistol that resembled a 
semi-automatic; but the Model 1008 was 
made largely of plastic. As nice as it is, 
the 1008 is not a classic in the same 
sense as are earlier models like the 600. 

I am sure that through the years many 
Crosman fans wanted to see the produc- 
tion of a metallic repeating pistol. That 
wish came true in 1998 when Crosman 
introduced the C40 (silver finish) and 
CB40 (black finish) pistols in 177 caliber. 
Of course, I would have preferred a 22- 
caliber version also being available. All 
tures except color are identical for the 
models. As of early 2003, the black CB40 is 
being discontinued. Retail price of the C40 or 
CB40 is in the $100 range. 

While the C40 represents a return to clas- 
sic Crosman quality in a C0 2 pistol, it is not a 
Model 600. The Model 600 was a true semi- 
automatic in that after cocking the pistol for 
the first shot, subsequent shots required only 




The lever on the left-hand side just below the "MADE IN USA" 
is the release that allows the barrel to tip upward at the rear. 



fea- 
two 



pulling the trigger (single action) because the 
pistol reloaded and recocked itself. The Model 
C40 can be fired by simply pulling the trigger, 
but the pistol is not recocked by an action 
caused by gas pressure. Pulling the trigger 
again causes the hammer to move to the rear, 
but it is not moved to the rear (cocked posi- 
tion) by the previous shot. In other words, to 
make a C40 fire by pulling the trigger, the fir- 
ing is double action. In that sense, it is actu- 
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Like many other C0 2 pistols, the C40 holds eight 
1 7 7 -caliber pellets in a plastic cylinder that is 
identical to those used in the Model 1 008. 

ally more like firing a double-action revolver. 
Also, the C40 makes use of a revolving cylin- 
der contained inside the frame. Pulling the 
trigger fires the piece, but it does not stay 
cocked between shots because the hammer 
rests in the down position. Of course, the pis- 
tol can be cocked manually and fired by pull- 
ing the trigger (single action) also. 

Weighing 40 ounces and measuring 8.63 
inches in overall length, the Crosman C40 
very closely resembles a large-frame Smith & 
Wesson centerfire semi-automatic. It is an 
extremely well made piece that is very highly 
regarded by shooters of C0 2 pistols. Having a 
rifled steel barrel of 4-1/4 inches, the C40 is 
capable of fine accuracy, and Crosman 
advertised the muzzle velocity as up to 425 
ft/sec. Although it shares similar dimensions 
with the Crosman 1008, that is where the 
similarity ends. 

Unlike the Crosman 1008, which has a 
cross bolt safety, the C40 has a rotating lever 
on the left-hand side of the frame in the 
upper rear position. While most of the Smith 
& Wesson firearms that it resembles have 
safety levers on both sides, the C40 has a 




The fully adjustable rear sight on the Crosman C40 is 
excellent, but I believe the front sight should also be 
black instead of the light-colored metal. 

lever only on one side. When the lever points 
down, the safety is on. 

Controls on the Crosman C40 are straight- 
forward in their operation. Located on the 
left-hand side of the frame just behind the 
trigger is a raised "button" that would be the 
magazine release button on a Smith & Wes- 
son semi-automatic. On the C40 it is a fake. 
Located on the left-hand side of the frame 
just above the trigger is a sliding lever. The 
rear surface of the lever is ridged for applying 
pressure to move the lever to the rear. When 
the lever is moved to the rear, it releases the 
barrel lock and the barrel and its housing tip 
up at the rear. A cylindrical magazine holding 
eight pellets can be placed on the shaft 
located just below the barrel. Interestingly, 
even though the C40 is a heavy, metal pistol, 
it uses the same plastic cylinders used in the 
Model 1008 RepearAir. 

Sights on the Crosman C40 are excellent. 
The front is a square-topped post with excel- 
lent shape although on the C40 it is gray col- 
ored. The rear sight is a black plastic 
assembly held between two large metal 
bosses. It is fully adjustable for windage and 
elevation by means of two slotted screws. 
Although I would prefer a black front sight (it 
is a simple matter to make it so), the factory 
sights are as good as those on any of my C0 2 
pistols. Additionally, the rib along the top of 
the barrel assembly has grooves along the 
edges for easy mounting of auxiliary sights. 
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The piercing lever is 
pivoted at the bottom and 
outward from the frame. 




The hammer is deeply grooved permitting 
positive thumb action during cocking. While 
the grip is rather large, the grip panels are 
deeply checkered and provide for secure 
holding of the pistol. The front and back 
straps are grooved, as is the front of the trig- 
ger guard. Even the rotating safety lever 
(located on the left-hand side of the frame at 
the rear) is ridged for a good grip. 

Loading a C0 2 cylinder in the C40 involves 
removing the right-hand grip panel by apply- 
ing outward pressure at the notch on the top 
edge. The piercing lever is pivoted at the bot- 
tom, and it swings outward away from the 
frame. Pushing the lever inward at the top 
moves the base screw against the bottom of 
the C0 2 cylinder by cam action, which 
causes piercing of the cylinder. 

Located in the bottom of the grip frame is 
an adjustment screw that controls how far 
upward the C0 2 cylinder will move as the 
piercing lever is pushed back into the grip. If 
the cylinder moves too far, it will place too 
much pressure on the piercing pin, and if it 
moves too little, piercing may not be achieved 
or a gas tight seal may not result. The correct 
amount of movement is established by first 
placing a C0 2 cylinder neck up in the grip. 
Start moving the piercing lever toward the 
frame. When pressure is felt, the C0 2 cylin- 



An index line on the piercing 
lever is aligned with the 
outside edge of the grip frame 
to show how much movement 
the lever should have to 
correctly pierce the C0 2 
cylinder. 
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Velocity 


Data for the Crosman CB40 at 80° F 










Velocity, ft/sec 






Pellet 




Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 




376 


382 


372 


4 


D.N. Meisterkugeln 


(2) 


395 


396 


394 


1 


Gamo Match 




395 


402 


387 


7 


Gamo Match 


(2) 


402 


406 


398 


3 


Daisy Wadcutter 




393 


401 


386 


6 


Daisy Wadcutter 


(2) 


383 


388 


378 


4 


Crosman Wadcutter 




402 


411 


389 


11 


D. N. Club 




446 


450 


443 


3 


Eley Target 




427 


433 


420 


7 


Gamo Match 




395 


402 


387 


7 


(2) indicates data obtained with ; 


i Crosman C40 fired at 70T 







der is in contact with the piercing pin and the 
support base. Looking at the lever from the 
rear, one can see a line running diagonally 
across its back edge. That index line should 
align with the outer edge of the grip frame 
while there is contact of the C0 2 cylinder 
with both the piercing pin and the base sup- 
port. If it does not, the position of the base 
support can be adjusted by means of a slot- 
ted-head screw in the base of the grip. By 
turning that screw, adjust the distance 
between piercing pin and the base support so 
that the index mark on the lever aligns with 
the edge of the grip frame. With that adjust- 
ment made, pushing the piercing lever the 
rest of the way into the grip will provide the 
correct amount of travel of the C0 2 cylinder. 

Trigger action on my C40 is very good. In 
single-action firing, the pull is two-stage. 
There is a rather long, soft movement of the 
trigger and then resistance is felt. At that 
point, let-off is light and crisp. Let-off was 
measured at 4.0 pounds for my C40 and 4.3 
pounds for my CB40. In double-action shoot- 
ing, the trigger moves only about 1/4 inch 
during which the cylinder rotates and the 
hammer moves to the rear. That causes a 
rather short, heavy pull although it is very 
smooth on both my C40 and CB40. Double- 
action pull on the C40 was measured at 10.1 
pounds while that for the CB40 was 10.8 
pounds. Frankly, none of the triggers on C0 2 
pistols are outstanding in the double-action 
mode, but that on my Crosman C40 is as 
good as most. 

Although the other C0 2 pistols in the elite 
category carry names of American firearms 



manufacturers, they are foreign made. The 
Crosman C40 has stamped "Made in U.S.A." 
on the left-hand side of the frame. It is a 
sturdy, attractive handgun that is fully the 
equal of any other of its type. 

Crosman advertises a velocity of up to 430 
ft/ sec for the C40 with no temperature or pel- 
let weight specified. The data show that when 
the temperature is in the low 80s and with 
pellets weighing around 7 grains, the C40 will 
actually exceed that velocity. All of the veloci- 
ties are in accord with those expected for the 
weight of the pellets used. The standard devi- 
ations are not quite as low with the types of 
pellets chosen, but they are still reasonable. 
For the Crosman Copperhead wadcutter, the 
standard deviation of 1 1 ft/ sec is much larger 
than that for any other pellet. It should be 
mentioned this pellet has a skirt diameter of 
0.181 inch while the Gamo Match has a skirt 
diameter of 0. 186 inch. In my particular C40, 
it did not seem that the Crosman wadcutter 
fit in the magazine as well as did some of the 
other pellets. That may have contributed to 
the larger standard deviation in the measured 
velocities for that pellet. On the whole, the 
velocity performance of the C40 is quite good 
and the velocities are higher than I have seen 
published in some reviews of this pistol. 

At a later date when the temperature was 
10 degrees cooler, a Crosman C40 was tested 
using three of the same pellets used in the 
CB40. As expected, the velocities were some- 
what different with the two pistols, but the 
effect did not seem to be one caused by the 
temperature. In fact, the average velocities 
were higher even though the C40 was fired at 
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The elegant appearance of the Smith & Wesson 586 and 686 C0 2 revolvers is matched by their performance. 



70°F while the CB40 was tested when the 
temperature was 80°F. The differences were 
not great, but it appears the C40 gives higher 
velocities than my particular CB40. 

The Smith & Wesson 586 and 686 

Founded in 1852, Smith & Wesson is one of 
the most respected names in firearms. My 
interaction with Smith & Wesson revolvers has 
been a long one, and for a brief period about 
30 years ago, I had a Smith & Wesson Model 
15 Combat Masterpiece for occasions when I 
was on duty with a sheriffs reserve unit. 

For several years, the legendary Smith & 
Wesson name appeared on a variety of air 
rifles and pistols. In the interim, manufactur- 
ers like Crosman and Daisy have produced 
numerous C0 2 pistols that mimic various 
Smith & Wesson models, and they are 
described in this book. 

After an absence of 20 years, pellet guns 
are again available bearing the prestigious 
Smith & Wesson name. The new C0 2 guns 
are made in Germany by Umarex and mar- 
keted by Crosman Corporation. Smith & Wes- 
son revolvers are made in four sizes that are 
known as J-, K-, L- and N-frames (in the 
order of increasing size). The N-Frame is the 
one used for the very large revolvers such as 




Pushing forward the release behind the cylinder 
unlatches it on the Smith & Wesson C0 2 revolvers. 
The cylinder swings out of the frame to the left. 

the 44 Magnum. Several popular revolvers 
chambered for cartridges such as the 357 
Magnum are based on the L- frame. The new 
Smith & Wesson C0 2 revolvers are faithful 
reproductions of the L- frame firearms. Barrel 
lengths offered include 4-, 6-, and 8-inch 
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A positioning 

screw and 

hinged lever 

are used to 

pierce the 

C0 2 cylinder. 

lengths and black (Model 586) and nickel 
(Model 686) finishes are available. My Smith 
& Wesson specimens include a 4-inch Model 
586 and a 6-inch Model 686, both of which 
were evaluated during the testing. 

Barrels of different lengths for the Smith & 
Wesson have matching shrouds and they are 
interchangeable. Each revolver comes with a 
special tool that has a hexagonal head to match 
a hexagonal recess in the front end of the barrel 
shroud. By loosening the retaining plug, the 
barrel and shroud can be easily removed. 

When you pick up one of the Smith & Wes- 
son revolvers, you are immediately impressed 
with its weight. These metal guns have full lug 
barrels and beautifully checkered rubber grips 
so the weights are 39.9, 44.6, and 49.4 ounces 
for revolvers with 4-, 6-, and 8-inch barrels, 
respectively. These 10-shot revolvers are realis- 
tic! Although they sell for $150-175, fit and fin- 
ish of these guns leave nothing to be desired. 

Cylinders of the Smith & Wesson revolvers 
have a large fake (but very realistic) portion 
and the actual rotating magazine that consti- 
tutes the forward section. Oddly, the cylin- 
ders that hold the pellets are all blue, so they 
contrast with the nickel finish revolvers. The 
cylindrical magazine matches the appearance 
of the larger fake rear portion very well, so 
the combined "cylinder" looks authentic on 
the blue models. Moreover, the "magazine 



cylinder" swings out of the frame on the left- 
hand side when the latch is pushed forward. 
Located on the left-hand side of the frame 
just behind the cylinder, the latch functions 
exactly as it does on Smith & Wesson fire- 
arms. The latch is finely checkered and fits 
the right-hand thumb very well. With the cyl- 
inder rotated fully out of the frame, 10 pellets 
can be inserted, or the cylinder can be lifted 
off its supporting spindle and a previously 
loaded cylinder can be installed. The cylinder 
measures 0.370 inch in thickness so any type 
of 177-caliber pellet can be inserted in the 
chambers without protruding from the front 
of the cylinder. 

As with other C0 2 repeating pistols, the 
C0 2 cylinder is contained in the grip. The 
right-hand grip panel can be lifted outward 
away from the frame by means of a recess at 
the bottom. Swinging the piercing lever down- 
ward causes the bottom support screw to 
move downward slightly. A C0 2 cylinder is 
inserted neck up into the grip and the ten- 
sioning screw is turned until it meets the bot- 
tom of the cylinder, which moves upward 
until its neck makes contact with the piercing 
pin. After replacing the grip panel, the pierc- 
ing lever is moved upward until it is flush 
with the bottom of the grip. 

When fired single action, let-off was crisp 
and the trigger pull on my Model 586 mea- 
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Velocity Data for the Smith & Wesson 586 (4-inch) at 80°F 



Pellet 



Ave. 



D.N. Meisterkugeln 


367 


Gamo Match 


386 


Daisy Wadcutter 


395 


Crosman Wadcutter 


390 


D. N. Club 


441 


Eley Target 


411 



Velocity, ft/sec 




High 


Low 


Std. Dev 


372 


363 


4 


390 


382 


6 


398 


393 


2 


395 


379 


7 


447 


432 


6 


416 


408 


3 



Velocity Data for the Smith & Wesson 686 (6-inch) at 80° F 



Pellet 



Ave. 



D.N. Meisterkugeln 
Gamo Match 


437 
457 


Daisy Wadcutter 
Crosman Wadcutter 


457 
460 


D. N. Club 


503 


Eley Target 


475 



Velocity, ft/sec 




High 


Low 


Std. Dev 


441 


431 


4 


464 


447 


8 


465 


446 


8 


466 


451 


6 


510 


494 


8 


481 


470 


4 



sured 5.6 pounds while that of my Model 686 
measured 6.1 pounds. In the double-action 
mode, the pull weights were 10.0 and 9.0 
pounds, respectively. 

I almost run out of superlatives when I 
describe the sights on the Smith & Wesson 
586 and 686 revolvers. In my opinion, the 
sights are the best on any C0 2 gun I have. A 
beautiful square-topped post-on-ramp front 
sight is matched with a blade rear sight having 
a square notch. The rear sight is fully adjust- 
able by means of two slotted screws. The 
sights are very similar to those on Smith & 
Wesson firearms. Indeed they are first-class 
sights, but it doesn't end there. Since three 
barrel lengths are available, the front post 
needs to be of different width for each barrel 
length in order to correctly match the square 
notch of the rear. Otherwise, with the longest 
barrel the front sight will be farther from the 
eye and appear to be thinner. This situation 
would cause more space between the front 
sight and the edges of the notch in the rear to 
appear. To deal with this problem, each Smith 
& Wesson comes with three ramp front sights 
that have widths of 2.5, 2.8, and 3.2 mm. 
Since the front sight is held to the barrel with 
a single screw, it is a simple matter to inter- 
change the front sights and place the sight 



with the widest post on the longest barrel, and 
vice versa. In this way, a consistent, uniform 
sight picture is afforded even when barrels 
having different lengths are used. The factory 
sights on the Smith & Wesson Models 586 and 
686 are simply outstanding. 

Velocity data for the Smith & Wesson 586 
show that with pellets of normal weight, the 
maximum muzzle velocity is approximately 
the advertised 396 ft/sec. However, with 
lighter pellets such as the Club and Eley 
Match, the velocity is considerably higher 
than the advertised value when the tempera- 
ture is 80-82T. 

The real surprise was when the Model 686 
with a 6-inch barrel was fired across the 
chronograph. With the advertised muzzle 
velocity being 426 ft/ sec, it was expected that 
most pellets would give velocities this high or 
slightly higher since it was a warm day. How- 
ever, even the Meisterkugeln, which weighs 
8.225 grains, went across the chronograph at 
437 ft/sec! The very light Club pellet actually 
gave an average velocity that was over 500 
ft/sec! With the very sturdy Crosman Copper- 
head wadcutter, the average velocity was 460 
ft/sec. Even with the 9.36 grain Dynamit 
Nobel Supermag, the Model 686 the velocity 
was 424 ft/sec. There is no question that the 
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Smith & Wesson 686 has sufficient punch to 
be useful for dispatching small pests. It 
would be an excellent choice for a C0 2 hand- 
gun to be used as a practice arm for handgun 
hunters. It has the size and weight to match a 
firearm having of the same label and model. 
My Model 686 is a superb handgun, and I 
hope to spend a lot of time with it. 

In the velocity tests, two of the fine Smith & 
Wesson revolvers were used. It was expected 
that since the advertised velocities for the 4- 
inch and 6-inch barreled models are specified 
as 396 and 426 ft/sec, respectively, the veloci- 
ties with each pellet would differ by about 30 
ft/sec. In fact, the difference was about 50-70 
ft/sec in favor of the longer barrel. After much 
of the testing had been completed, it was found 
that the cylinder in the Model 586 had much 
tighter chambers and the pellets had to be 
forced in during loading. It is possible this 
accounted for at least part of the difference in 
velocity with some pellets. However, the cylin- 
der from the Model 686 was loaded with Cros- 
man Copperhead wadcutter pellets and placed 
in the Model 586 and the velocity was not sig- 
nificantly different. 
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The Walther CP99 matches the 
appearance of the Walther P99 
firearm in almost every detail. 



The Walther CP99 

The Walther name is one of the most cele- 
brated names in the world of firearms. Walther 
pistols include such legendary models as the 
P38 and PPK. It is no surprise that a Walther 
C0 2 pistol would represent a significant entry 
in the field. The German company, Umarex, is 
the parent company for Walther, and many of 
the fine C0 2 pistols described in this book are 
produced by Umarex for marketing under 
other brand names. Crosman Corporation 
markets the Walther and several other brands 
made by Umarex. 

Like other C0 2 pistols, the Walther CP99 
holds the C0 2 cylinder in the grip. However, 
that is where the similarity ends. At the rear 
of the trigger guard, there is a short, curved, 
black lever that has serrated top edges. Pull- 
ing down on this lever allows the release of 
the "magazine" from the grip except in this 
case the "magazine" is the entire housing and 
piercing mechanism for the C0 2 cylinder. The 
bottom of this device rotates 90° on a spiral 
bevel that moves the adjustable brass base 
support and C0 2 cylinder upward to pierce 
the cylinder. Then, the 
entire assembly is inserted 
into the grip until it clicks 
into place. Interestingly, 
the upper section of the 
assembly also contains the 
C0 2 valve. As a safety fea- 
ture, the rear portion of the 
slide (that cocks the gun for 
single-action shooting) can- 
not be moved to the rear to 
cock the gun when the C0 2 
assembly is removed. 

The Walther CP99 has a 
large sliding safety lever 
located on the right-hand 
side of the frame. Each end 
of the lever is serrated and 
moving the lever to the rear 
exposes "F" and a large red 
dot. Moving the lever for- 
ward exposes an "S" show- 
ing that the safety is on. 
This is a very positive safety 
and only filling in the "F" 
and "S" with white paint to 
make them more visible 
would improve it slightly. 
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Unique to the Walther 
CP99 is the fact the 
C0 2 cylinder and 
valve assembly are 
removed as a unit. 
Piercing of the C0 2 
cylinder is carried 
out before the 
assembly is replaced 
in the grip. 



The variant I bought, the CP99 Mili- 
tary, has an olive green composite 
frame but the entire slide is made of 
heavy metal. Retail prices for the vari- 
ous CP99 models are in the $110-120 
range. Excellent ergonomics are pro- 
vided by the raised knobs and grooves 
on the grips and the front of the trigger 
guard. Front and rear sights have no 
white dots but the front sight is a thick 
square-topped ramp and the rear sight 
has an excellent square notch. The rear 
sight is adjustable for windage in a 
most unusual way. Pulling the rear half 
of the slide back (as in cocking the gun 
for single-action shooting) exposes two 
Phillips screws on the underside of the 
slide just below the rear sight. These 
screws hold the rear sight in place. 
After loosening them, the rear sight can 
be moved laterally in its slot. There is no ele- 
vation adjustment. 

The Walther CP99 has a total length of only 
7 inches and it has a 3-inch rifled barrel. 
Weight of the pistol is 25.9 ounces and it has 
an advertised muzzle velocity of 360 ft/sec. 
Unlike most other C0 2 pistols, the CP99 has 
a two-part slide. The front slide section con- 
tains the barrel and it moves forward when 
the release lever (located on the left-hand side 
of the frame) is depressed. Moving the front 
part of the slide forward exposes the eight- 
shot metal cylinder. The rear half of the slide 




The safety on the Walther is a sliding lever on the right- 
hand side of the frame. 



can be pulled back to cock the piece for sin- 
gle-action shooting. If the piece is cocked and 
you want to decock it, depressing the decock- 
ing lever (located just forward and to the left 
of the rear sight) decocks it and also engages 
a firing pin safety. 

Trigger action of the Walther CP99 is 
among the best for pistols of this general 
type. In single-action shooting, the trigger 
was crisp and measured 3.6 pounds. Double- 
action trigger pull was 9.1 pounds but it was 
smooth. Overall, I would rate the trigger 
action as very good for my pistol. 
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Thefront 

section of the 

slide on the 

CP99 moves 

forward to 

gain access to 

the pellet 

cylinder. 




The Walther CP99 is unusual in 
that there is only one screw visible 
(just under the front end of the bar- 
rel), and it releases the barrel assem- 
bly for removal (Don't!). It is a 
remarkably clean design with only 
five pins visible. The grip has a 
replaceable backstrap inset so that 
the size of the grip can be altered. At 
the bottom rear of the grip is a recess 
with a cross pin for attaching a lan- 
yard. The forward portion of the 
frame has a mount for attaching 
accessory sights. This pistol repre- 
sents an exceedingly well-thought- 
out design, and outwardly, it is nearly 
an exact copy of the Walther P99 Mil- 
itary model. The results of testing the 
CP99 with six types of pellets are 
shown in the table. 

The velocity data show the Walther 
CP99 gives velocities in excellent 
agreement with the advertised value 
of 360 ft/sec. Lighter pellets such as 
the Dynamit Nobel Club exceed that 
value while velocities with heavier 
pellets like the 8.2-grain Meis- 
terkugeln are slightly lower. Mea- 
sured velocities and their uniformity 
are certainly satisfactory for this 
small pistol. 




My wife found the Walther CP99 to fit her hands better than 
some of the other pistols with large grips. 
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Velocity Data for the Walther CP99 at 68-70T 








Velocity, ft/sec 




Pellet 


Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 


353 


356 


348 


3 


Gamo Match 


365 


367 


363 


2 


Daisy Wadcutter 


362 


365 


358 


3 


Crosman Wadcutter 


362 


369 


354 


7 


D. N. Club 


378 


385 


369 


6 


Eley Target 


367 


375 


355 


9 




Pressing downward on the lever in front of the rear 
sight decocks the pistol. 

In Chapter 4, a discussion of how many 
shots could be expected from a C0 2 cylinder 
was presented. The data show that the 
Walther CP99 gave very uniform velocities at 
least for about the first 30 shots. The average 
velocity with the Crosman Copperhead wad- 
cutter was approximately 365 ft/sec. At 10 
yards, I was able to get five-shot groups of 
1.23 and 1.81 inches with the Gamo Match 
and D. N. Meisterkkugeln pellets, respectively. 

The RWS C225 

Rheinisch Westaflische Sprengstoff-Fab- 
riken (abbreviated RWS) took over the mar- 
keting of airguns manufactured by 
Dianawerke in the 1980s. Since that time, 
the RWS-Diana airguns have become some of 
the most successful and widely accepted 
models. Not surprising is the fact that some 
of the finest C0 2 pistols carry the RWS label. 
The basic model was the 177-caliber RWS 
C225. There were four variants having differ- 



ent barrel lengths and finishes. Originally, 
models were available with 4-inch barrels 
having blue or nickel finish. Later, blue and 
nickel finishes were available on pistols hav- 
ing 6-inch barrels. Models having 6-inch bar- 
rels were designated as target models. Retail 
prices are in the $175-200 range depending 
on finish and sight options. 

A rotary magazine (cylinder) holding eight 
pellets is used in the C225 just as in the case of 
several other C0 2 pistols. Overall length of the 
4-inch model is 7 inches and the weight is 37.6 
ounces. Muzzle velocities are specified as 393 
and 426 ft/sec for pistols with 4- and 6-inch 
barrels, respectively. A kit was offered so that 
4- and 6-inch barrels could be interchanged. 
Also, a scope base was available, which permit- 
ted a scope, red dot, or laser sight to be 
mounted. An accessory sight kit was also avail- 
able that consisted of a fully adjustable rear 
sight and a front sight with a higher blade. The 
C225 was, in fact, the basis for a system 
approach to customizing a C0 2 pistol. 

While the RWS C225 shares several design 
features with other C0 2 pistols that resemble 
semi-automatic firearms, it also has unique 
features. The C225 features a slide that con- 
sists of a rear stationary part and a movable 
front section. A pivoted lever on the left-hand 
side of the frame just above the trigger is the 
latch that opens the magazine compartment. 
When the rear portion of the lever is rotated 
downward, the front section of the slide 
springs forward, which allows a magazine to 
be inserted. The magazine is placed into the 
recess between the two sections of the side, 
and the front portion is pushed to the rear 
while making sure the magazine pivot shaft 
enters the center hole in the magazine. The 
cylindrical magazine measures 0.277 inch in 
thickness, which is adequate to accommodate 
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The RWS C225 is a well-designed pistol that functioned reliably in the tests. 

all but the longest 177-caliber 
pellets. However, the instruc- 
tion manual states that diab- 
olo pellets with a maximum 
length of 6.5 mm (0.254 inch) 
should be used. 

The serrations on the rear 
(stationary) portion of the slide 
serve only a cosmetic function. 
Serrations on the sides of the 
slide near the muzzle are there 
to aid in getting a good grip on 
the slide when forcing it to the 
rear to close it. 

A lever that forms the bottom 
of the grip is used in piercing 
the C0 2 cylinder. Pushing to the 
right on the button located on 
the left-hand side of the frame 
behind the trigger forces the 
right-hand grip panel away from 
the frame. The rear-pivoted 
lever is pulled down away from the grip frame. 
With the grip panel removed, a C0 2 cylinder is 
inserted neck up and the brass tensioning 
screw is turned to take up the slack so that 
the C0 2 cylinder is against the piercing pin. 
Then, after the grip panel is replaced, the 
piercing lever is rotated upward, which pushes 
the CO a cylinder onto the piercing pin. 




Releasing the front section of the slide gives access to the cylinder 
that holds pellets. 



While a fake lever is found on the left-hand 
side of the frame just above the grip, a func- 
tioning control is located just above the trig- 
ger. That lever is the decocking lever. 

When the hammer is cocked, depressing 
the decocking lever allows the hammer to fall 
part way down. Allowing the lever to return to 
its original position lowers the hammer com- 
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As with other elite C0 2 pistols, the piercing system of the C225 
consists of a tensioning screw and a swinging lever. 

pletely. This action also engages a firing pin 
safety. When the slide is open, the trigger is 
blocked and cannot be pulled. 

Sighting equipment on the RWS C225 is 
very good. The front sight is a low, square 
post while the rear sight is a thick, sturdy 
blade. The rear sight is adjustable for wind- 
age by moving it laterally after the Allen-head 




locking screw is loosened. An 
Allen wrench of the correct size 
comes with the pistol. An excel- 
lent sight picture can be 
obtained with these sights. 

Trigger action on the RWS 
C225 is about all one could 
expect from a C0 2 pistol of this 
type. After the hammer is 
cocked in single-action shoot- 
ing, let-off is very crisp, 
although it is a little heavy with 
my trigger pull gauge register- 
ing 6.0 pounds. Double-action 
trigger pull is smooth with 
some increase in force required 
at the end of the trigger move- 
ment. The double-action pull 
measured 9.3 pounds for my 
RWS 225. Overall, the trigger is 
among the best to be found on 
the C0 2 pistols I have tested. 
On the negative side, I find the 
trigger to be uncomfortable 
because of its shape. The 
square-edged frame above the 
trigger causes my finger to ride low on the 
trigger, and I find the shape of the lower end 
of the trigger does not fit my finger well. This 
became clear during the extensive testing of 
the pistol. The results of the velocity tests are 
shown in the accompanying table. 

The data obtained during velocity testing 
show the RWS C225 gives velocities that are 

There are 
three levers 
on the left- 
hand side of 
the frame of 
the C225. 
The front 
releases the 
moving 
portion of the 
slide, the 
middle is the 
decocking 
lever, and the 
rear is a fake. 
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Velocity Data for the RWS C225 at 73-75T 



Velocity, ft/sec 



Pellet 



Ave. 



D.N. Meisterkugeln 


358 


Gamo Match 


372 


Daisy Wadcutter 


376 


Crosman Wadcutter 


386 


D. N. Club 


408 


Eley Target 


395 


D. N. Supermag 


345 



High 


Low 


Std. Dev. 


362 


354 


3 


375 


369 


3 


380 


374 


2 


391 


383 


3 


415 


404 


4 


398 


393 


2 


351 


339 


5 



excellent with regard to uniformity. One rea- 
son for the velocities being slightly lower than 
those obtained with other pistols of this type 
is that the temperature was almost 10 
degrees lower on the day these tests were 
conducted. Also, this pistol has a 4-inch bar- 
rel rather than the 5-inch tube on most other 
models. Velocity with the Supermag pellet 
was determined in case there is a need to use 
a heavier pellet (9.4 grains) to make the point 
of impact coincide with the point of aim. 

Metal surfaces on the RWS 225 are finished 
in matte black. The black rubber-like grips 
have an outstanding feel due to the fine- 
checkered surface. This pistol represents a 
very high level of fit and finish. It comes in a 




Sights on the C225 are quite acceptable, and I found the portability 
of this pistol to be outstanding. 
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foam padded plastic case along with a clean- 
ing brush, sight wrench, two magazines, and 
a can of pellets. Overall, this is one of the 
truly outstanding C0 2 pistols in the elite cat- 
egory. The RWS C225 has very recently been 
discontinued, but it should still be available 
from some dealers. 

The Crosman CK92 

What weighs 42 ounces, has a length of 8.5 
inches, looks like a Beretta 92 and is made in 
Italy? The answer is the Crosman CK92. This 
177-caliber, eight-shot pellet pistol is essen- 
tially all metal except for the grip panels, 
which are made of black plastic. This fine pis- 
tol is another of those real firearm "look 
alikes" that certainly looks 
authentic. Crosman marketed 
the CK92 in 2000-2002 and 
sold it in the $1 10-120 range. 

This pistol has a 4.25-inch 
rifled steel barrel. It has a 
square-post type front sight 
and a square-notch rear sight 
that is adjustable for elevation 
and windage. Like others of the 
autoloader type, it utilizes an 
eight- shot cylinder that is 
exposed when the barrel is 
tipped up at the rear. On the 
Crosman CK92, the barrel 
latch is where the slide release 
is on a firearm and it slides for- 
ward to release the barrel. 
Even though the CK92 has the 
appearance of having the frame 
cut out to expose a round bar- 
rel, the frame and barrel 
shroud are one piece. Along the 
bottom edge of the rounded 
barrel there are grooves that 




The Crosman CK92 is a well-made pistol that resembles the famous 
Beretta 92 firearm. 



enable auxiliary sights to be attached by 
means of an intermount. 

The safety is of the rotating lever or 
"decocker" type although rotating the safety 
when the hammer is cocked does not drop 
the hammer. The dual levers function only as 
the safety. 

As with other guns of this type, the C0 2 cyl- 
inder is held in the grip. Access to the cham- 
ber is made by removing the left-hand grip 



panel. However, this pistol has 
a novel means of loosening the 
panel. The transverse bolt latch 
that functions as a magazine 
release on an autoloading fire- 
arm can be pushed from right to 
left. In so doing, it engages the 
left-hand grip panel to force it 
away from the grip frame. This 
allows the grip panel to be 
grasped and removed. 

Inside the grip, one finds a 
lever hinged at the bottom that 
swings to the left away from the 
frame. After the lever is swung 
outward, the curved plate that 
engages and supports the base of 
the C0 2 cylinder can be moved 
downward. The C0 2 cylinder is 
placed inside before the lever is 
forced back in place, where it 
forms the left-hand side of the grip frame. Forc- 
ing the lever back in the frame causes the plate 
against the bottom of the C0 2 cylinder to move 
upward to pierce the cylinder. Moreover, an 
adjustment screw that is accessed from the bot- 
tom of the grip frame is available to regulate the 
distance the C0 2 cylinder travels to adjust the 
tension. Thus, this pistol has a lever piercing 
mechanism that uses cam action to load the 
C0 2 cylinder in the pistol. 




The CK92 has 
dual safety 
levers and a 
fully adjustable 
rear sight. 
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Velocity Data for the Crosman CK92 at 72° F 



Velocity, ft/sec 



Pellet 



Ave. 



D.N. Meisterkugeln 


394 


Gamo Match 


418 


Daisy Wadcutter 


425 


Crosman Wadcutter 


391 


D. N. Club 


437 


Eley Target 


422 



iigh 


Low 


Std. Dev 


397 


388 


4 


421 


414 


3 


428 


423 


2 


400 


384 


8 


447 


429 


7 


429 


418 


5 




The index mark on the piercing lever is 
aligned with the edge of the grip frame 
for proper piercing of a C0 2 cylinder. 



Trigger pull on the Crosman CK92 is among 
the best for pistols of this type. I measured the 
single-action pull at 4.7 pounds and the dou- 
ble-action pull was 6.3 pounds. Let-off was 
quite good when shooting in either mode. 

There are several other small features that 
add to the authentic nature of the pistol. 
These include a hole through the hammer 
and a lanyard loop in the grip. Serrations are 
located on the sides of the "slide" and the 
frame has the appearance of being cut out to 
expose the barrel as on the Beretta 92 fire- 
arm. The front and back of the grip are 
smooth, but the front of the trigger guard has 
grooves as an aid to holding the piece when 



using a two-hand hold. Data from 
the velocity testing are shown in the 
following table. 

Although it was offered only in 
2000-2002, the CK92 probably suf- 
fered from being in direct competi- 
tion with the Crosman C40. I 
obtained my CK92 in a store after it 
had been returned for some reason. 
I do not know what the reason was 
because I found the pistol to per- 
form very well. The velocities with 
the six types of pellets were in the 
range advertised and they were uni- 
form. The CK92 uses the same 
eight-shot cylinders as the Cros- 
man Models 1008, 1710, and C40. I 
found them hard to load with the 
tiny 177-caliber pellets, especially 
the ones with thin, ridged skirts. 
This is no fault of the pistol. 

The Crosman CK92 is a heavy, 
full-sized pistol that has a great 
deal of realism. It was the first of 
the upper-end pistols I bought and 
it has not been a disappointment. 
Only the fact that it fires 177-caliber pellets, 
uses C0 2 as the propellant, and uses a hid- 
den rotary cylinder makes it differ from the 
real thing. I chased a rattlesnake with mine 
but couldn't catch up with the rascal before 
he disappeared in some high grass. He was 
warming himself on an asphalt road at dusk 
when I spotted him. When he realized he was 
being stalked, he literally exploded off the 
road, and I could not get an accurate shot 
although I emptied the magazine fast 
enough to show me the CK92 will fire very 
rapidly. I don't think the snake was in any 
real danger, but I meant to do him harm; 
maybe next time. 
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CHAPTER 8 



EVALUATION OF 20- AND 
22-CALIBER PISTOLS 



I'M NOT SURE how many different models 
of 177-caliber pistols there are but the num- 
ber is large. They are made to resemble many 
of the most popular centerfire pistols and 
revolvers. In comparison, the number of mod- 
els of 20- and 22-caliber C0 2 pistols is almost 
insignificant. From my perspective, this is 
unfortunate because I believe the 22-caliber 
pistols are just as much fun to shoot and are 



more versatile. The velocities produced by the 
177- and 22-caliber pistols are not greatly 
different because the pressure in a C0 2 cylin- 
der is determined by its temperature. As a 
result, the pistols operate at approximately 
the same pressure regardless of caliber. 
Because of their firing heavier pellets, the 22 
pistols can be useful for control of small 
pests. It is also easier to handle and load the 




The Daisy PowerLine 622X has the lines of a Beretta 92, but it relies heavily on plastics in its construction. 
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larger pellets. This chapter is devoted to the 
evaluation of some of the 22-caliber pistols 
and the only current 20-caliber C0 2 gun 
readily available. 

In the descriptions that follow, instructions 
are given for installing a C0 2 cylinder and 
loading ammunition in each model. Although 
it is not stated explicitly in the discussion of 
each model, the safety should always be in 
the "on" position before loading propellant or 
projectiles in any C0 2 gun. There is danger in 
piercing a C0 2 cylinder in a gun that might 
already have pellets in it or in placing pellets 
in a gun that is pressurized with a pierced 
C0 2 cylinder. Read the owner's manual and 
follow all safety instructions. 

The Daisy PowerLine 622X 

It was with considerable interest that I 
heard of the availability of the Daisy Power- 
Line 622X in March 1999. As would be 
expected, a C0 2 pistol today must resemble a 
firearm and the PowerLine 622X is no excep- 
tion. In this case, it has the outward appear- 
ance of a Beretta 92. All of the external shell of 
the Model 622X is made of black plastic that 
has the various levers, slides, and buttons of a 
Beretta firearm molded in their places. This is 
a rather realistic looking pistol. 



As soon as I unpacked and handled the 
PowerLine 622X, I liked it. Weighing in at 2 1 
ounces, it has a comfortable feel. Like most 
other C0 2 pistols, the C0 2 cylinder is con- 
tained in the grip. The left-hand grip panel is 
removed by pulling outward on a protruding 
tab at the bottom. When the grip panel pops 
off, a C0 2 cylinder can be inserted neck up 
into the metal grip frame. Piercing the C0 2 
cylinder is accomplished by turning a large 
screw clockwise, which forces the cylinder 
upward onto the piercing pin. In this regard, 
the Model 622X is very similar to many of the 
other current C0 2 pistols. 

Like several other C0 2 pistols, the PowerLine 
622X uses a rotating cylinder, but in this case, 
it holds six pellets. It is removed and replaced 
by tipping the barrel upward at the rear. The 
latch that releases the barrel is located just in 
front of the rear sight. Pulling the tab to the 
rear causes the latch to slide backward releas- 
ing the barrel, which springs upward. The cyl- 
inder rotates on a pivot located just below the 
barrel. Unlike the short cylinders used in some 
C0 2 pistols, the cylinder of the 622X, which 
measures 0.355 inch, is long enough to accom- 
modate pointed pellets. 

An ambidextrous safety has a rotating lever 
on each side of the rear portion of the slide. A 




A C0 2 cylinder is held in a metal frame within the grip of the 622X. 
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Pellets are held in the PowerLine 622X in a cylinder 
that holds six pellets. 

large red dot firing indicator is visible on the 
left-hand side of the slide when the safety is 
off. If the hammer is cocked with the safety 
off, placing the safety on does not allow the 
hammer to fall. The safety levers are safety 



The latch in 
front of the rear 
sight is pulled 
to the rear to 
allow the 
barrel to tip up. 



levers only, not decocking levers. However if 
the safety is placed on when the pistol is 
cocked, the hammer can be let down by hold- 
ing it with the thumb and letting it down 
while pulling the trigger. If the safety is on, 
pulling the trigger allows the hammer to fall 
without firing the gun. 

The PowerLine 622X can be fired in either 
single-action or double-action mode. After the 
hammer has been cocked for firing single 
action, the trigger is of the two-stage type. 
After the initial take-up, the let-off is crisp 
with a trigger pull of 5.7 pounds. The double- 
action pull is smooth, and although the force 
required increases slightly near the end of 
trigger travel, the force required is only 7.7 
pounds. Overall, trigger action is excellent for 
a pistol of this type, which sells in the $65- 
$70 range. 

Sights on the PowerLine 622X consist of a 
square-topped post front sight with a red 
fiber optic insert and a nonadjustable rear 
sight with a square notch. Ignoring the red 
fiber optic portion of the front sight allows the 
formation of the "square post in a square 
notch" sight picture. 

Grips on the Model 622X consist of black 
plastic panels that are nicely checkered. The 
front and back of the grip have vertical 
grooves to prevent slipping in the hand, and 
the front of the trigger guard has horizontal 
grooves. While not made of metal like some of 
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Dual safety levers 

are located on the 

rear of the fake slide 

of the PowerLine 

622X. 





In my opinion, the PowerLine 622X is second to no other C0 2 pistol in 
handling characteristics. I could do without the fiber optic insert in the front 
sight, but an adequate sight picture is possible with the 622X. 



the other expensive C0 2 
pistols and not quite as 
realistic in appearance, 
this is nonetheless a 
nice pistol. The results 
of the velocity tests with 
the PowerLine 622X are 
shown in the accompa- 
nying table. 

The Daisy PowerLine 
622X is advertised to 
give up to 400 ft/ sec. 
With some of the lighter 
pellets, this velocity 
could certainly be 
achieved with a fresh 
C0 2 cylinder on a warm 
day. Since the muzzle 
energy is approximately 
4.6 ft-lbs, this is a rather 
powerful C0 2 pistol for a 
repeater. 



Velocity Data for the Daisy PowerLine 622X at 80-82T 



Pellet Ave. 

D.N. Meisterkugeln 388 

Gamo Match 386 

D.N. Super-H-Point 369 

Crosman Wadcutter 389 

Beeman Silver Sting 342 

Crosman Pointed 34 1 



Velocity, ft/sec 
High Low 



393 
389 
374 
395 
354 
351 



383 
377 
360 
381 
331 
333 



Std. Dev. 

4 
5 
6 
6 
9 
8 
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Elegant simplicity is represented by the almost 
timeless design of the Sheridan E9A. 



The Sheridan E9A 

With the merger of the Benjamin and 
Sheridan companies in 1992, the multi-pump 
rifles became known as Benjamin /Sheridan 
rifles. Design changes were made and the 
stock of the Benjamin rifles was redesigned 
so the two lines had the same appearance. At 
some time, it seems that the 20-caliber rifles 
again became designated as Sheridans and 




Until recently, the 20-caliber pistol was designated as 
is now known as the EB20. 



those in 1 77 and 22 calibers were designated 
as Benjamins, which reestablished their his- 
torical identities. The Benjamin rifles are the 
397 (177 caliber) and the 392 (22 caliber) 
while the Sheridan models are CB9 (Blue 
Streak) and C9 (Silver Streak). However, it 
took a little longer to get things sorted out 
with the C0 2 pistols. The 2003 Crosman Cat- 
alog shows only the 177-caliber Model EB 
and 20-caliber EB20 on a 
page labeled "Ben- 
jamin/Sheridan Air Pis- 
tols" at the top. My 20- 
caliber pistol, which was 
made in the late 1990s, is 
stamped E9A, which is 
the older Sheridan model 
number. The current 
Model EB20 is identical to 
the older E9A. The nickel- 
finished models formerly 
produced are now discon- 
tinued. 

For many years, Ben- 
jamin and Sheridan have 
offered single-shot C0 2 
pistols of the same basic 
design represented by the 
E9A and EB17. Although 
the Sheridan E9A. It currently available in 177 
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and 20 calibers, a 22-cali- 
ber pistol was formerly 
produced. These excel- 
lent pistols sell for 
approximately $100. 

If there is a classic 
design in C0 2 pistols, the 
Sheridan E9A (and the 
corresponding 177-cali- 
ber Benjamin El 7) is it. 
The C0 2 cylinder is held 
in a large tube below the 
barrel that extends to the 
muzzle. The appearance 
of these pistols is such 
that they would not likely 
be mistaken for firearms. 
They are essentially a 
retro design that actually 
looks like an airgun. 

A knurled cap on the 
front end of the C0 2 tube 
can be removed and a 
CO a cylinder inserted. 
Replacing and tightening 
the cap pierces the C0 2 
cylinder. 

Smooth walnut grips 
are standard on the 
Sheridan E9A and Ben- 
jamin E17 (not tested) 
pistols. Sights consist of 
a blade front and a rear 
sight with a square notch 
adjustable for windage 
and elevation. For my 
eyes, the front sight blade 
is too thin and it is diffi- 
cult for me to center it in 
the rear sight notch. Ele- 
vation adjustment is 
accomplished by means 
of a vertical screw that 
extends through the rear 
sight base. Loosening the 
front mounting screw 
allows the rear portion of 
the sight to be moved lat- 
erally to adjust for wind- 
age. A cross-bolt safety 
with a red firing indica- 
tor is located behind the 
trigger. 

118 C0 2 PISTOLS AND RIFLES- 




A C0 2 cylinder is inserted in the large tube below the barrel. 




The rear sight on the Sherican E9A is simple but fully adjustable. The 
knurled knob is the bolt handle. 




One pellet can be loaded in the single-shot E9A pistol. 







Occasionally, a 
drop of oil should 
be placed on the 
O-ring seal at the 
front of the bolt of 
this and other 
Crosman models 
that use this type 
of seal. 



The pistol has a single-shot bolt action, the 
operation of which is simplicity itself. A large 
knurled bolt head is located at the rear of the 
action. It is rotated counterclockwise and 
withdrawn until two clicks are heard. The 
pistol is now cocked. A single pellet is placed 
in the loading track and the bolt pushed for- 
ward and turned clockwise to lock it. When 
the cross-bolt safety is pushed to the left, the 
safety is off and the pistol is ready to fire. 
Because the pistol is cocked manually, trigger 
action involves releasing the sear, so let-off is 
crisp; it measured 4.8 pounds. 

These pistols offer the simplest, most 
uncluttered design available in a C0 2 pistol. 
However, that does not mean they are short 
on performance. In 177 caliber, the EB17 is 
advertised to give up to 500 ft/ sec and the 
20-caliber E9A has a velocity of up to 425 
ft/sec listed for it. These are high-powered 
C0 2 pistols, the result of their closed-breech 
design and the 6.38-inch barrels. Barrels are 
rifled with the 20 caliber having a twist of one 
turn in 12 inches and the 177 caliber having 
a one-turn-in- 14-inch twist. 

In terms of construction, it is hard to fault 
these fine pistols. They are made of black fin- 
ished brass, a traditional material for air and 



CO2 guns because of its resistance to corro- 
sion. These are C0 2 pistols of classic design 
and construction. Weight is 28 ounces and 
the overall length is about 9 inches. Velocity 
measurements with the E9A gave the results 
shown in the table. 

Examination of the velocity data for the 
Sheridan E9A shows the outstanding unifor- 
mity that comes from the pistol having a 
closed breech. There are no cylinders with 
chambers differing slightly in dimensions or 
gaps between the cylinder and the barrel. 
While such features assure that velocities 
should be uniform, the advertised velocity of 
up to 425 ft/sec is easily eclipsed with all but 
the heaviest pellets. The Crosman Premier, 
Sheridan cylindrical, and Sheridan diabolo 
pellets all weigh 14.3 grains and with them 
the average velocity is almost exactly what is 
advertised. For the seven types of pellets 
tested, the average standard deviation in the 
velocities is only 2.1 ft/sec. To expect any 
more uniform velocities is unreasonable. 

The Beeman Silver Bear has a weight of 
10.00 grains so the velocity should be high. 
However, I was somewhat surprised that the 
average velocity approached 500 ft/sec. The 
Beeman H&N Match, which weighs 10.32 





Velocity Data for the Sheridan E9A at 80-82T 








Velocity, ft/sec 






Pellet 


Ave. 


High 


Low 


Std. Dev. 


Crosman Premier 
Sheridan Cylindrical 
Sheridan Diabolo 
Beeman Silver Bear 
Beeman Silver Sting 
Beeman Ram Jet 
Beeman H&N Match 


429 
421 
419 

487 
478 
466 
493 


431 

424 
421 
490 
480 
468 
494 


426 
419 
417 
484 
477 
461 
490 


2 
2 
2 
3 

1 
3 
2 
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The Crosman 

2210 is a 

competent 22- 

caliber pistol at 

a modest price. 




grains, gave a very high velocity also. Both 
the Beeman Ram Jet and Silver Sting are in 
the 11.0-11.5 grain range and the velocities 
with these pellets are between those obtained 
with the heavier and lighter pellets. 

Given that the Sheridan E9A produces 
muzzle energies of approximately 6 ft-lbs, 
this pistol would be a very good choice for use 
on pests. Keep in mind that a 20-caliber pel- 
let that weighs 14.3 grains (such as the 
Sheridan cylindrical or Crosman Premier) will 
retain its velocity slightly better than will a 
pellet of the same weight in 22 caliber. The 
difference is not great, but nonetheless the 20 
caliber is a good choice for use on critters. In 
my opinion, only the Crosman 2240 is better 
suited for use as a hunting C0 2 handgun. 
This little gun measures only 9 inches in 
length and mine weighs 27.9 ounces. There is 
no way to get more performance in a C0 2 
handgun of this size. If you want to shoot 
eight shots in 2.4 seconds, this is not the gun 
to choose. However, if you want the most 
power and accuracy from a C0 2 handgun in a 
very convenient size, this should be one of 
your two choices. The other will be discussed 
later in this chapter. The 22-caliber Model 
EB22 has been discontinued. After my expe- 
rience with this little 20 caliber, I regret not 
getting a 22 when they were available. 



The Crosman 2210 

While the Crosman 1710 discussed in 
Chapter 6 has a shorter counterpart in the 
Model 1008, the Crosman 2210 has no such 
companion piece. The 1710 differs from the 
1008 by having a rather cosmic looking bar- 
rel extension and a front sight with a round 
top and a fiber optic insert. I wish that a 22- 
caliber shorter version made just like the 
1008 were available. However, what we do 
have is the 2210, which has the barrel exten- 
sion and fake compensator. This interesting 
pistol has a retail price in the $40-$50 range. 

While it is not designed according to my 
specifications, the 2210 is a very nice pistol. 
It is made almost entirely of silver-colored 
plastic, and the only visible metal parts are 
the hammer and the piercing screw in the 
bottom of the grip. A later variant of the 
Model 2210 had the barrel extension and 
front sight made of black plastic. But true to 
the Crosman tradition, this pistol works and 
it works very well. The rear sight is made of 
black plastic, and it has a square notch that 
is fully adjustable. It provides all that could 
be desired in a low-cost pistol. It is the front 
sight that causes me problems with its silver- 
colored plastic, rounded top, and bright green 
fiber optic insert about halfway up. It is 
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The light-colored, rounded front sight with a fiber 
optic insert does not allow a good sight picture when 
used with the black, square-notch rear sight. 

impossible to get a good sight picture on a 
paper target with this sight. 

The general operation of the Model 2210 is 
identical to that of the Models 1710 and 
1008, which were discussed in detail in 
Chapter 6. There's no need to repeat those 
instructions here. 

Single-action trigger pull on my three 2210 
pistols measure 4.6, 4.7 and 4.9 pounds after 
a rather long and motion jerky take-up 
motion. With the Model 2210, the trigger is 



The small, ridged 
black tab on top of 
the frame above the 
trigger releases the 
rear of the barrel of 
the Crosman 2210. 
You can also see from 
this photo that the 
2210 has an 
excellent, fully- 
adjustable rear sight. 



linked to cylinder rotation so cocking the ham- 
mer does only that. As a result, the first stage 
of the trigger motion even after the hammer is 
cocked is not very smooth because of the 
motion of the hand. Double-action trigger pull 
can only be described as long, rough, and 
heavy. On my 2210 pistols, the double-action 
pull measures 10.4, 10.9 and 11.0 pounds. 
This is not a pistol I can shoot with any degree 
of accuracy in the double-action mode. 

My preliminary velocity measurements 
with the Model 2210 were with the 14.3- 
grain Crosman Copperhead wadcutter pel- 
lets, and I found an average velocity of 380 
ft/sec with a standard deviation of 6 ft/sec. 
Switching to the 12.0 grain RWS Hobby pel- 
lets, I found an average velocity of 405 ft/sec 
with a standard deviation of 8 ft/sec. This is 
a pistol with considerable power that pro- 
duces a muzzle energy of 4.6 ft-lbs. With dif- 
ferent sights, this pistol is one that I like for 
dispatching small pests. 

In conducting the tests on the Crosman 
2210, I used all three of the specimens avail- 
able. Therefore, the table shows data for all 
three guns. 

In general, there is no significant difference 
in the velocities given by the three pistols with 
most pellets. It appears that gun (1) does not 
yield velocities as high as the other two with 
the Meisterkugeln pellet. The difference is not 
great, but no reason for this behavior is 
readily apparent since the three pistols were 
nominally the same. The muzzle energy is 
approximately 4.7 ft-lbs, which is sufficient for 
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Like many other C0 2 pistols, the Crosman 2210 is a 
revolver disguised as semi-automatic. The cylinder 
holds seven pellets. 

taking small pests within the range at which 
they can be hit reliably. Note that specimen (1) 
gave an average velocity of 406 ft /sec with the 
relatively light Dynamit Nobel Hobby pellet. 

I currently have three of the Model 2210 
pistols, which indicates my fondness for this 
model. It should be noted that the Model 
2210 does not appear in the 2003 Crosman 
catalog, but it should still be available from 
some dealers. 

When I got my first Crosman 2210, it did 
not take long for me to realize I did not like 
the front sight. Did I make that point earlier? 
From the beginning, I thought about what I 
could use to fabricate a front sight that would 
provide a nice black outline with a square 
top. I knew getting the original sight off would 
be no problem. While spending some time in 
a hardware store, I realized one entire wall 
was covered with a drawer unit having hun- 
dreds of drawers containing every imaginable 
type of screw, fitting, pin, tube, spring, seal, 
etc. Then I found the drawer containing 
numerous types of keys used to lock pulleys 
on shafts by sliding in grooves in both. There 
it was — a metal, half-moon key that was just 
the right size and shape. That key, known as 
a Woodruff key, was going to be a front sight. 
Woodruff keys come in a variety of sizes. The 



To install a proper front sight, I began by removing 
the factory sight with a craft saw. 




The Woodruff key was attached with a strong 
bonding adhesive. 

one used in this project is 0.125 inch thick, 
0.236 inch high, and 0.600 inch long. 

My dissatisfaction with that factory front 
sight finally got to the point of no return. 
Since I have two of the all-silver versions of 
the 2210, I knew I had to get a better front 
sight on one of them. I started by using a 
fine-toothed craft saw to remove the three 
vertical posts at the base. Then, I smoothed 
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Viewed through the rear 
sight, the black metal 
post gives a vastly 
improved sight picture. 





Velocity 


Data for the Crosman 2210 at 80-82T 










Velocity, ft/sec 






Pellet 




Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 


(i) 


351 


357 


342 


8 


D.N. Meisterkugeln 


(2) 


372 


393 


362 


12 


D.N. Meisterkugeln 


(3) 


375 


383 


364 


8 


D.N. Super-H-Point 


(1) 


367 


372 


359 


5 


D.N. Super-H-Point 


(2) 


374 


376 


371 


2 


D.N. Super-H-Point 


(3) 


365 


369 


362 


3 


Crosman Wadcutter 


(1) 


371 


372 


368 


2 


Crosman Wadcutter 


(2) 


370 


376 


368 


4 


Crosman Wadcutter 


(3) 


361 


366 


356 


4 


Gamo Match 


(1) 


367 


374 


362 


5 


Gamo Match 


(2) 


378 


380 


375 


2 


Gamo Match 


(3) 


371 


377 


365 


4 


Crosman Pointed 


(1) 


382 


387 


376 


4 


Crosman Pointed 


(2) 


385 


399 


368 


12 


D. N. Hobby 


(1) 


406 


411 


395 


8 


Numbers in parentheses identify the three pistols 


used. 







off the stumps to make a flat surface on 
which to mount a front sight. Attaching the 
Woodruff key required an adhesive of consid- 
erable strength and I had just the right one. I 
coated the bottom of the key and set it on the 
base. It is a good thing I got it on reasonably 
straight because the glue set up immediately 
and I couldn't move it. After allowing the glue 
to harden, I took a flat-black touch-up paint 
pen and painted the sight and the top of the 
base. When I held the pistol and sighted 
along the barrel, I knew I had done the right 



thing. I can shoot this 2210 considerably bet- 
ter than I can my other two. 

The Crosman 2240 

One type of firearm used in hunting is a 
single-shot bolt-action handgun with a long 
barrel chambered for a cartridge normally 
used in rifles. Although they are called 
"handguns" or pistols, they are really short 
rifles with the stocks cut off. They bear no 
resemblance to the typical revolver or semi- 
automatic handgun. The Crosman 2240 is 
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Power and accuracy are the strong points of the single-shot Crosman 2240 pistol. 



comparable to this type of single-shot hand- 
gun except it is a 22-caliber C0 2 pistol. A 
shoulder stock can be attached when the 
grips are removed, which indicates this pistol 
is capable of performing like a rifle. Because 
of its high power, it is a true magnum among 
C0 2 pistols with an advertised muzzle veloc- 
ity of 460 ft/sec. 

Since the Crosman 2240 bears almost no 
resemblance to a firearm pistol, it looks like 
the typical air or C0 2 pistol of 40-50 years 
ago. Because it is a single shot, it is very sim- 
ple. The receiver, grips, barrel band, and 
sights are plastic. The rest of the pistol is 
metal. A Crosman 2240 has a 7.25-inch bar- 
rel and weighs 29 ounces. Because the sight 
radius is longer than that of almost any other 
C0 2 pistol and the barrel is held rigidly in 
place, high accuracy is virtually assured. If 
your idea of fun is to fire eight shots in 3 sec- 
onds, this is not the C0 2 pistol for you. If you 
want an accurate and powerful C0 2 pistol to 
shoot targets or dispatch pests, this pistol is 
unsurpassed by any other currently manu- 
factured C0 2 pistol. 

The C0 2 cylinder is held in a large tube 
below the barrel. The front-end cap is check- 
ered for ease of gripping, and it has a slot 
large enough to accommodate a coin. 




A C0 2 cylinder is inserted neck first in the large tube 
below the barrel. 

Unscrewing the end cap opens the tube so 
that a C0 2 cylinder can be inserted neck first. 
Replacing and tightening the end cap pierces 
the cylinder. 

A single 22-caliber pellet of any type is 
loaded by raising the bolt handle and pulling 
the bolt back until the gun is cocked. With 
the bolt open, the pellet is placed in the 
groove that leads into the chamber and the 
bolt is closed. Located just behind the trigger 
is a safety of the cross-bolt type. When the 
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Loading the 2240 consists of opening the bolt, putting in a pellet, and 
closing the bolt. 




The square-topped post front sight on the 2240 has a very good shape to 
be used with a square-notch rear sight. 
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safety is pushed from right to 
left, the pistol is ready to fire. 
Pushing it to the right places 
the safety on. The bolt and 
trigger on the Crosman 2240 
are brass but the remainder 
of the metal surface is black. 

Sights on the Crosman 
2240 are adequate. The front 
sight is part of a plastic nose 
cap on the barrel. With its 
rectangular profile, it is well 
shaped. The rear sight is the 
same as that found on sev- 
eral other Crosman pistols 
and rifles. On a pistol, this 
rear sight works adequately 
because with the piece held 
at arms length the square 
notch appears to have about 
the correct width. On a rifle, 
where the rear sight is much 
closer to the eye, the notch 
appears several times as wide 
as the front sight blade. In 
this case, such a sight is 
almost worthless on a rifle, as 
will be discussed further in 
Chapter 9. 

The rear sight consists of a 
plastic base to which a metal 
blade is attached by means of 
a single screw. Upon loosen- 
ing the screw, the blade can 
be moved up or down (the ele- 
vation adjustment). In addi- 
tion to the square notch, the 
blade has a tiny hole on the 
end opposite the notch. 
Removing the screw allows the 
blade to be removed and reat- 
tached with this tiny hole on 
top instead of the square 
notch. Presumably, this would 
constitute a sort of peep sight, 
but to see the front sight 
through a hole less than one- 
sixteenth inch in diameter 
would require it to be very 
close to the eye. This not a 
practical situation on a hand- 
gun and the "peep sight hole" 
is absolutely worthless on a 



While this rear sight does not work well on the Crosman 2260 rifle, it is 
quite acceptable on the 2240 pistol. 
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The Crosman 2240 the author is testing in this photo is the most powerful and accurate of the C0 2 handguns 
tested. 



pistol. Because of it being much closer to the 
eye, it works marginally well on a rifle. My 
advice is to use the square notch only on a 
pistol and the peep sight only on a rifle. Of 
course with the sight base being made of plas- 
tic and the screw holding the blade to it being 
so small, you will strip the threads unless you 
are very careful. 

Sight adjustment is made by trial and 
error. Windage adjustment is made by loos- 
ening the screw that holds the sight base to 
the receiver and simply sliding the whole 
sight in the desired direction. Elevation 
adjustment is made by loosening the tiny 
screw that holds the sight blade in place and 
sliding the blade up or down. There are no 
graduations or reference marks of any kind 
on the rear sight. A two-piece intermount 
that clamps on the barrel is available. The 
grooves on the top edges of the intermount 
allow scope mounts or optical sights (red dot 
or laser) to be attached. My preference is to 
put the blade with the square notch up and 
to mount nothing on the barrel. However, if 
the 2240 is used with a shoulder stock 



attached, a compact scope would be the best 
means of taking advantage of the inherent 
power and accuracy of this pistol. 

The black, checkered plastic grips are com- 
fortable and there are ambidextrous thumb 
rests. On my Crosman 2240, the trigger has 
some creep, but the let-off requires 4.8 
pounds. The brass trigger is too thin for com- 
fortable shooting with the 2240. Several types 
of pellets were used in the velocity tests since 
this versatile pistol is applicable for many 
types of shooting. The table shows the results 
obtained. 

Several things stand out from the velocity 
data for the Crosman 2240. First, the veloci- 
ties are high. This is a high-powered pistol 
that generates muzzle energies over 7 ft-lbs. 
Second, the velocities are remarkably uni- 
form with some pellets giving five shots with 
an extreme spread of only 2 ft/ sec, and the 
average standard deviation in velocity for all 
the pellets is only 2.4 ft/ sec. The effects of 
the manual cocking bolt action and closed 
breech are evident with the high, uniform 
velocities. This is a pistol to pick if you want 
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Velocity Data for the Crosman 2240 at 80-82T 








Velocity, ft/sec 




Pellet 


Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 


459 


464 


454 


4 


Gamo Match 


470 


470 


469 


1 


D.N. Super-H-Point 


460 


463 


457 


2 


Crosman Wadcutter 


464 


465 


463 


1 


Beeman Silver Sting 


457 


460 


452 


5 


Crosman Pointed 


460 


465 


458 


3 


Winchester Hunting 


464 


465 


463 


1 



to hunt pests or small game with a C0 2 
handgun. In my opinion, at a retail price of 
$40-$50, it is a bargain. 

The Crosman 2240 is a sturdy pistol of 
time-proven design. It is certainly a high-per- 
formance, serious pistol. However, in almost 
any hobby area, there are participants who 
seek to modify equipment to maximize per- 
formance. In the area of C0 2 handguns, the 
Crosman 2240 is the model most often modi- 
fied to make a gun that performs in a super- 
lative manner. The factory receiver made of a 
composite is sometimes replaced with one 
made of metal. The thin trigger is modified or 
replaced to improve its function. Sometimes 



the barrel is replaced with one of a different 
length and the internal parts are polished to 
improve gas flow. All of these modifications 
are undertaken to produce a C0 2 pistol of 
outstanding power and accuracy. Such cus- 
tom pistols are often the tools of choice for 
the hunter of pests and small game. The fact 
that the Crosman 2240 is the pistol chosen 
for such modifications speaks well of its 
basic design. This is not a fast shooting, fun 
gun. This is a serious pistol, and it seems as 
if it is almost developing the cult status that 
the Crosman 600 and Mark I enjoy (see 
Chapter 10). 
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CHAPTER 9 



EVALUATION OF 
CURRENT C0 2 RIFLES 



WHILE HANDGUNS USING CO a power 
abound, the number of C0 2 rifles is quite 
small. This may promote the view that C0 2 
guns are only for fun, but nothing could be 
further from the truth. There is much to be 
said for choosing a single-shot C0 2 rifle as a 
training piece for shooters who plan to move 
up to a 22 rimfire later. Firing a single-shot 
C0 2 rifle requires opening the bolt to cock the 
piece, inserting a single pellet, closing the 
bolt, and firing. These are exactly the same 
steps involved in firing a single-shot bolt- 
action rimfire rifle. There is no pumping 
involved with either type of rifle so the proce- 
dures are identical. It is easy to make the 
transition from firing a C0 2 rifle to using a 
firearm. 

While C0 2 rifles are usually not the first 
choice of airgunners going after pests, there 
is nothing to prevent using these rifles in this 
way. Generally, air or C0 2 guns chosen for 
use as varmint rifles are the more powerful 
models and this is reasonable. A magnum air 
rifle is one that generates at least 12 ft-lbs of 
kinetic energy at the muzzle. None of the 
unmodified C0 2 rifles evaluated will give an 
energy this high, but some are close. They are 
entirely suitable for pest control as long as 
the pests are small ones at short range. 

Although the selection of C0 2 rifles is not 
extensive, there is a rifle for almost any use. 
Even though they were not evaluated in this 
work, there are some suitable for formal tar- 
get shooting. The Crosman 2260 is a 22-cali- 
ber rifle of considerable power while the 



Crosman 1077 is a 177 caliber that can be 
fired rapidly if there is a reason to do so. 
There are a couple of choices between these 
two extremes so the spectrum is covered 
rather well by the few models available. My 
extensive testing of these models has given 
me an appreciation for the capability of rifles 
of this type. They represent good value for 
their cost. Crosman pioneered the use of the 
familiar 12-gram C0 2 cylinders as the power 
source for pellet rifles, and as you will see 
from the evaluations, Crosman still domi- 
nates this field. 

In the descriptions that follow, instructions 
are given for installing a C0 2 cylinder and 
loading ammunition in each model. Although 
is it not stated explicitly in the discussion of 
each model, the safety should always be in 
the "on" position before loading propellant or 
projectiles in any C0 2 gun. There is danger in 
piercing a C0 2 cylinder in a gun that might 
already have pellets in it or in placing pellets 
in a gun that is pressurized with a pierced 
C0 2 cylinder. Read the owner's manual and 
follow all safety instructions. 

The Crosman 2260 

Crosman pioneered the use of C0 2 cylin- 
ders as the power source in American pellet 
rifles. Early models had a large full-length 
tube below the barrel that was filled from an 
external cylinder that held 10 ounces of C0 2 . 
In 1954, the Model 150 pistol became the 
first C0 2 gun to use the now standard 12- 
gram cylinders. A year later, the first rifle to 
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use these cylinders as the power source was 
introduced. That rifle was the legendary 22- 
caliber Model 160. Three variants of the 
Model 160 appeared in its 1955-1971 pro- 
duction period. All of the variants used two 
12-gram cylinders as the power source. 

There are many who believe the Crosman 
160 was the finest C0 2 sporting rifle ever pro- 
duced in this country. Made of metal and hav- 
ing a very nice wood stock, it was an American 
classic. After the Model 160 was discontinued, 
Crosman produced a number of 22-caliber 
repeating rifles, but they never really success- 
fully replaced the Model 160. After a long 
series of corporate changes and relocation, 
Crosman returned to the production of a 22- 
caliber single-shot C0 2 rifle made largely of 
metal and wood. That model, the Model 2260, 
was introduced in 1999 and is still in produc- 
tion. It is a very nice rifle that represents a 
good value for the $90-$ 100 price range. 



Power source for the Crosman 2260 is a 
single C0 2 cylinder held in a large tube below 
the barrel. That tube extends only slightly 
beyond the front of the forearm. Removing a 
checkered end cap allows a C0 2 cylinder to 
be inserted, neck first. Replacing the cap 
causes the cylinder to be pierced. 

Crosman designed the bolt action of the 
Model 2260 in such a way that the same 
action can be used regardless of the barrel 
length. Using the same action with a barrel 
about 7 inches long results in the Crosman 
Model 2240 single-shot pistol (see Chapter 8). 
With a barrel slightly longer than 14 inches, 
you get the Model 2250 compact rifle, which 
will be discussed later in this chapter. Simply 
varying the length of the barrel and the tube 
that holds the C0 2 cylinder allows a family of 
guns having the same action and function to 
be produced. Moreover, 177-caliber versions 
of some of these guns have also been pro- 




Mounting a 
scope on the 
Crosman 
2260 
requires 
clamping the 
intermount to 
the barrel. 
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duced. The bolt and trigger on all these mod- 
els are made of brass. 

Operation of the Crosman 2260 is as sim- 
ple as it gets. It is a single-shot, bolt-action 
rifle so opening the bolt, drawing it to the 
rear until it cocks the firing mechanism, and 
inserting a single pellet in the breech consti- 
tutes the loading sequence. Near the front 
end of the bolt there is the same type of O- 
ring seal that Crosman has used for many 
years. A cross-bolt safety is located just in 
front of the trigger. When pushed to the 
right, it is on and when pushed to the left, it 
is off. My two Crosman 2260 rifles have trig- 
ger pulls of 3.8 and 4.1 pounds, both with 
very little creep. 

The Crosman 2260 weighs 4 pounds 12 
ounces and measures 39.75 inches in length. 
Barrel length is 24 inches, so the Model 2260 
is a full-size rifle. Metal surfaces are nicely 
blued, but I have found that rusting seems to 
occur very quickly under damp conditions. I 
once took my 2260 on a trip during which 
the rifle stayed in a plastic case in the back 
of the truck. Condensation on the metal 
occurred and when I later removed the rifle 
from the case, there were large areas of the 
barrel and gas tube that were reddish brown 
in color. As a result of traveling with a tool 
kit that included a wide range of materials, 
the remedy was quickly effected. I used very 
fine steel wool on the barrel and gas tube to 
remove the rust. In a few minutes, I also had 
the thin, easy-to-remove blue finish removed, 
which gave the metal surface a bright, shiny 
appearance. I wiped it with a damp cloth and 
quickly applied Birchwood Casey Perma 
Blue® with a clean cloth. After the liberal 
application of bluing solution, I sponged the 
surface with a damp paper towel and rubbed 
it lightly with steel wool. The bluing, spong- 
ing and rubbing operations were repeated six 
or seven times. By this time, the metal had a 
deep, rich blue that was far superior to that 
on the new rifle. I have reblued several Cros- 
man guns in this way and the result has 
been guns that looked better than they did 
when new. 

While I have refinished the metal on my 
Crosman 2260, I have not worked on the 
stock, but I would like to. The factory stock is 
not bad but it could easily be improved. It is 
too thick in cross section and the grip is too 



fat. Slimming and reshaping the forearm 
would improve the stock. Reworking the grip 
area to make a real pistol grip and fluting the 
comb would also give the stock a sleek 
appearance. The bottom of the stock between 
the grip and butt is too thick so I would 
remove some wood in that area. These steps 
would convert a somewhat chunky factory 
stock into a well- shaped sporter. 

The front sight on the Model 2260 is a 
hooded post on a plastic ramp that functions 
as a muzzle cap. It is a very competent sight 
even though the entire nose cap came off my 
rifle as I removed it from a case. I put a cou- 
ple of drops of super glue around the muzzle 
and slipped the nose cap back on. It has not 
come off again. The front sight hood also slips 
on and off too easily. 

The rear sight is another matter altogether. 
There is no open rear sight located on the 
barrel in front of the receiver. The rear sight 
consists of a composite base held on top of 
the rear part of the action by a single screw. 
Being mounted on the rear of the action, the 
sight assembly is placed quite close to the 
shooter's eye. At the rear of that base is a 
thin, reversible metal blade held in place by a 
small screw. One end of the blade has a small 
hole that lets it be used as a peep sight and 
on the other end is a square notch. When the 
blade is turned so that the notch is up, it 
makes a notch and post alignment possible. 
The only thing wrong with this idea is the 
sight is so close to the eye the notch appears 
many times as wide as the front post. Accu- 
rate aiming is not possible. While the rear 
sight blade works satisfactorily as a peep 
sight, it is useless as an open sight on a rifle. 
Furthermore, there are no effective reference 
marks of any kind so sight adjustment is a 
"move it and shoot it" proposition. Windage 
adjustment is made by moving the entire rear 
sight laterally after loosening the single large 
screw holding it to the receiver. 

While the factory sights leave something to 
be desired, it is possible to mount a scope on 
the Model 2260. Because the receiver is made 
of a plastic composite, it is not feasible to cut 
grooves for mounting a scope on the receiver. 
Accordingly, Crosman makes an intermount 
that clamps to the barrel. Grooves on the top 
edges of the intermount permit scope mounts 
made for grooved receivers to be attached. 
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Velocity Data for the Crosman 2260 at 68° F 




Pellet Ave. 


Velocity, ft/sec 
High Low 


Std. Dev. 


Beeman Crow Magnum 475 
Crosman Pointed 526 
Gamo Match 542 


481 467 
541 516 
547 533 


5 
8 
6 



Because the Model 2260 is a C0 2 -powered 
rifle that requires no pumping, a scope does 
not make the rifle awkward to handle. How- 
ever, because the intermount clamps to the 
barrel, a scope mounted in this way is rather 
far from the shooter's eye. I normally prefer to 
use most air and CO a rifles without a scope if 
the only means of attaching it is clamping it 
to the barrel. 

Having had two Crosman 2260 rifles for a 
considerable period of time, I have had more 
experience with this model than with the oth- 
ers described in this chapter. Velocity mea- 
surements were carried out by firing five-shot 
strings with three types of pellets. The results 
obtained are shown in the table. 

In looking at the velocity data shown in the 
table, it must be remembered that 68°F is 
rather low for efficient operation of a C0 2 -pow- 
ered rifle. Also, the Beeman Crow Magnum is a 
heavy pellet that weighs 18.4 grains, so the 
velocity would be expected to be low. The 
advertised velocity for the 2260 is up to 600 
ft/ sec, which is possible on a warm day with a 
light pellet. In a series of tests I conducted at 
80T, it was found the velocity with the Cros- 
man pointed pellet was approximately 550 
ft/sec for several shots. In the same series, the 
Dynamit Nobel Hobby pellet gave several shots 
in the 590-599 ft/sec range from the same 
C0 2 cylinder. In an endurance test, I found 
the C0 2 cylinder gave 44 shots with a velocity 
of 450 ft/sec or greater. 

Some informal accuracy tests have also 
been conducted with a Crosman 2260 at a 
range of 25 yards using the factory peep 
sight. In those tests, I found the Crosman 
pointed pellet gave five three-shot groups that 
averaged 0.62 inch with the largest being 
0.77 inch and the smallest being 0.52 inch. 
This represents a high level of accuracy for a 
rifle of this type especially when the deficien- 
cies of the factory peep sight are considered. 



When the test was repeated using the Dyna- 
mit Nobel Meisterkugeln pellet, the average 
group size was 0.76 inch with the largest 
being 0.88 inch and the smallest being 0.59 
inch. The Daisy pointed pellet gave an aver- 
age group size of 0.86 inch with the largest 
being 0.98 inch and the smallest being 0.69 
inch. Although the accuracy testing was not 
exhaustive, it clearly shows the Model 2260 is 
capable of fine accuracy. I have been very 
favorably impressed with the Crosman 2260, 
which is why I have two of them. I have no 
doubt that better results could be obtained 
under better conditions with a scope. 

In spite of what I perceive to be deficiencies 
in sights, the Crosman 2260 is a fine C0 2 
rifle. It is not the equivalent of the classic 
Model 160, but it is still a very fine rifle. I 
spoke earlier about traveling with one. Even 
though I have a significant number of other 
choices available, I chose the Crosman 2260 
because I like it. 

The Crosman 1760 

Having introduced the Model 2260 in 1999, 
it was a simple matter for Crosman to attach a 
177-caliber barrel and produce the Model 
1760 in 2000. This rifle is exactly like the 
Model 2260 discussed above in both appear- 
ance and function, and it shares the same 
strengths and weaknesses as the 2260. It also 
sells for around $90-$100. Therefore, a 
description of the features of this rifle is not 
necessary and we can progress immediately to 
an evaluation of this model. My Crosman 1760 
has a crisp trigger let-off at 4. 10 pounds. 

The Crosman 1760 gives a velocity up to 
700 ft/sec. Velocity data shown in the table 
indicate that with a pellet of rather light 
weight, that is almost exactly what the little 
rifle will give. However, since a single-shot, 
bolt-action rifle is capable of excellent accu- 
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Velocity Data for the Crosman 1760 at 75°F 






Velocity, ft/sec 




Pellet Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 671 
Crosman Premier (7.9 gr) 674 
Crosman Wadcutter 674 
Eley Target 694 


679 
678 
681 
702 


666 
670 
665 
684 


5 
3 
6 

7 



racy, I view the Model 1760 primarily as a pest 
rifle for small species. In view of this, the 
velocities of 670-675 with more sturdy pellets 
like the Crosman Premier and wadcutter mean 
this rifle has plenty of power and a flat enough 
trajectory to be a good pest rifle at distances 
up to 35 yards. During the tests and a great 
deal of informal plinking afterward, the Cros- 
man 1760 performed as expected. 

The Benjamin G397 

Although Benjamin airguns are best known 
in the form of the multi-pump rifles, C0 2 
rifles and pistols have been produced for 
many years. Current C0 2 guns produced by 
Benjamin include the EB17 pistol and the 
G397 rifle, both 177-caliber single-shot mod- 
els. There is also a 20-caliber EB20 pistol 
that has become equivalent to the former 



Sheridan E9A since the merger of Benjamin 
and Sheridan. It is a single-shot pistol but it 
is now considered to be a Sheridan because 
that name has long been associated with 20- 
caliber airguns. 

Following the production of several older 
models, the Benjamin G397 was introduced 
in 1992 and it is constructed in the classic 
style using metal and walnut. To call it a 
handsome airgun seems almost inadequate. 
Without the pump handle in front of the fore- 
arm, the G397 has only a stock with the bar- 
rel and gas tube extending out front. This 
gives the rifle a trim appearance that makes it 
resemble a firearm more closely than do the 
multi-pump Benjamin and Sheridan rifles. 
The stock on the Benjamin G397 is rather 
thick in cross section and could have a bet- 
ter-shaped grip area, but it is a real piece of 



The Benjamin 
G397 is an 
outstanding 
C0 2 rifle with 
a well- 
deserved 
reputation for 
durability and 
accuracy. 
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This Benjamin from several years ago shows the shotgun-type safety 
used then. 




The open sight on the Benjamin G397 is fully adjustable 

nicely finished walnut. Retail price of the 
G397 is in the $120-$130 range. 

The G397 is a simple rifle. The large tube 
below the barrel holds one C0 2 cylinder that 
is inserted neck first after removing the end 
cap. The cap has a knurled surface in order 
to get a good grasp. Replacing the cap pierces 
the C0 2 cylinder. Charging a C0 2 gun does 
not get any easier than that. 



The bolt action on the Ben- 
jamin G397 is the same proven 
design used on the pneumatic 
rifles. Lifting the bolt handle 
and drawing it to the rear 
exposes the loading track. To 
cock the action, the bolt must 
be drawn fully to the rear. A 
single pellet is placed in the 
track and the bolt is closed to 
complete the loading process. 
As with other bolt action and 
C0 2 guns, the forward end of 
the bolt has an O-ring gas seal 
that should be lubricated occa- 
sionally. 

Benjamin rifles have had two 
types of safeties in modern 
times. Current Benjamin rifles 
have a cross-bolt safety located 
in the front of the trigger guard, 
which is a thick casting. Until 
the latter part of the 1990s, the 
safety on Benjamin rifles was 
located just behind the receiver 
and the trigger guard was a 
thin metal stamping. Because 
of where it is located and the 
fact that it functions by sliding 
with the thumb, it is sometimes 
referred to as a shotgun type 
safety because it resembles the 
safety on a double-barreled 
shotgun. My G397 was made 
around 1996 so it has the shot- 
gun or sliding type of safety. 

Sights on the Benjamin G397 
are identical to those on the 
multi-pump Benjamin and 
Sheridan rifles. The front is a 
blade while the open rear sight 
is has a square notch, which is 
adjustable for elevation and 
windage. Elevation adjustments 
are made by turning the vertical screw that 
passes through the rear sight base. Windage 
adjustments are made by means of two 
screws, one on either side of the rear sight at 
its forward end. These two screws serve to 
hold the sight base tightly between them. 
Loosening one of them and tightening the 
other positions the sight base in a new loca- 
tion. Windage adjustments are made as fol- 
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The Benjamin 

G397 can 

accept a scope 

after the 

intermount is 

clamped in 

place on the 

barrel. This 

places the 

scope in a 

rather forward 

position. 



lows. To move the rear sight to 
the right, loosen the screw on 
the right-hand side of the 
sight base and tighten the 
screw on the left-hand side. 
Loosening the screw on the 
right-hand side allows the 
sight to move to the right 
when the other screw is tight- 
ened. To move the rear sight 
to the left, loosen the screw on 
the left-hand side of the sight 
base and tighten the screw on 
the right-hand side. 

Although the factory sights 
on the G397 are adequate for 
short range shooting, the abil- 
ity to add better sights is 
important for more accurate 
work. Benjamin rifles, includ- 
ing the G397, come from the 
factory with two tapped screw 
holes on the right-hand side of 
the receiver specifically for attaching the Will- 
iams receiver sight made for these rifles. I 
have the Williams peep sights on several of 
my Benjamin and Sheridan multi-pump 
rifles. Peep sights do not change the weight 
and handling of the rifles but they allow for 
more accurate sighting than is possible with 
open sights. 



Perhaps the best way to improve sighting with the Benjamin is to use 
the Williams peep that is made specifically for Benjamin and 
Sheridan rifles. 



On Benjamin multi-pump rifles, mounting 
a scope makes them somewhat awkward to 
pump because the scope is placed where it is 
most convenient to grasp the rifle. While that 
is not a problem with the C0 2 -powered G397, 
you still need the same intermount that 
clamps on the barrel and provides dovetail 
grooves for scope mounts. While I do not like 
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Velocity Data for the Benjamin G397 at 68T 



Pellet 



Beeman Crow Magnum 
Crosman Premier Light 
Daisy Pointed 



Ave. 

617 
614 
667 



Velocity, ft/sec 
High Low 



629 
624 
681 



611 
608 
657 



Std. Dev. 

7 
6 
9 



scopes on multi-pump Benjamin rifles, I like 
them fine on the little G397. 

Trigger action of my Benjamin G397 is 
superb. At 2.6 pounds, it is light and crisp 
with absolutely no take-up motion. I have no 
air or C0 2 rifle with a better trigger, and it is 
superior to those on most firearms I shoot. 

While I may like looking at the Benjamin 
G397 and studying its features, it is not its 
role as an art object that concerns me. Pretty 
is as pretty does is an old but appropriate 
axiom. The maximum advertised velocity for 
the G397 is 680 ft/ sec, but velocity will 
depend on a number of factors that include 
temperature and pellet weight. As described 
in Chapter 4, the gas pressure in a CO a cylin- 
der increases with increasing temperature. As 
a result, the propellant will yield higher pellet 
velocities at high temperatures. For a given 
gas pressure, lighter pellets will be given 
higher velocities than will heavier ones. 

My first tests with the Benjamin G397 were 
conducted at 68°F, a rather low temperature 
for efficient use of C0 2 guns. Five-shot 
strings were fired with three different types of 
pellets and the measured velocities are sum- 
marized in the table. 

Six shots with the 7.9-grain Crosman Pre- 
mier pellet gave an average velocity of 614 
ft/sec with a standard deviation (SD) of 6 
ft/sec. The Beeman Crow Magnum in 177 
caliber weighs 8.28 grains so the average 
velocity was lower (617 ft/sec). Average veloc- 
ity with the 7.14-grain Daisy Max Speed pel- 
let was 667 ft/sec, which is quite close to the 
advertised velocity of 680 ft/sec even though 
the temperature was only 68°F. There is no 
question that on a warm day, the G397 will 
reach the advertised velocity if the pellet used 
is rather lightweight. The muzzle energy is 
approximately 7 ft-lbs, which indicates the 
use of a G397 as a short-range pest rifle is 
appropriate. 



The Benjamin G397 does not appear in the 
2003 Crosman catalog and it is currently 
being phased out, but it is still available from 
some dealers. My suggestion is if you want a 
177-caliber C0 2 rifle, find one and buy it. 

The Crosman 1077 

While I am quite content with a single- shot 
rifle I can load, cock, and fire, many shooters 
are not. For some reason, speed of fire is 
deemed important and many of the current 
models of C0 2 rifles and pistols stress that 
trait. One such rifle is the Crosman Model 
1077, which is a 12-shot repeater that uses 
rotary pellet magazines. To further stretch 
the point, the rotary clips are contained in a 
large rectangular magazine that protrudes 
from the bottom of the stock just in front of 
the trigger guard. The clip is removable so 
that another one containing a loaded 12-shot 
rotary magazine can be inserted quickly. Per- 
sonally, I think there is too much emphasis 
on the rate of fire. Because of cooling due to 
the expansion of gas, C0 2 guns become 
cooler and performance diminishes when 
they are fired rapidly. 

The Crosman 1077 comes in two versions 
that differ in the choice of stock. One is the 
1077, which has a black composite stock; and 
the other is the 1077W, which has a very nice 
wood stock. I have both although specifications 
and performance are identical for the two ver- 
sions. The 1077 has a retail price of $55-$60 
while the 1077W sells for about $90-$ 100. 

A more handsome C0 2 rifle than the Cros- 
man 1077 is hard to imagine. The rounded 
receiver with its clean top, the absence of a 
bolt handle, and the sporter- style stock make 
for a rifle of classic proportions and lines. The 
Model 1077W has the configuration of the 
famous Ruger 10/22 semi-automatic rimfire 
or the Winchester Model 100 centerfire rifle of 
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days gone by. While the barrel, shroud and 
gas tube are metal, the receiver, trigger 
guard, and magazine assembly are made of 
black plastic. With the overall styling of the 
Model 1077W, it would be very easy for some- 
one to assume you are using a firearm. 

Several features on the Model 1077W are 
self-evident. First, the C0 2 cylinder is con- 
tained in a large tube below the barrel. The 
end cap is located just in front of the fore- 
arm, and the cap is sharply knurled to aid in 
gripping it. After removing the cap, a C0 2 cyl- 



inder is inserted neck first, and replacing the 
cap pierces the cylinder. Second, the safety 
is of the cross-bolt type and is at the front of 
the trigger guard. 

Sights on the Model 1077 are excellent 
even if (or possibly because) they are tradi- 
tional. The rear sight is a metal blade with a 
square notch that can be moved vertically by 
means of the familiar stepped ramp. Lateral 
movement is possible after loosening the 
screws that hold the sight to the blade. The 
front sight on my 1077 is a very well shaped 
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The Crosman 1077 has a sturdy, adjustable rear sight. 

square post on a ramp. An excellent sight pic- 
ture is provided by the factory sights. 
Although I am at a loss to explain why, the 
2003 Crosman catalog shows the current 
Model 1077 has a front sight with a fiber 
optic insert. If I were shopping for a Model 
1077, I would find one that had been in a 
store for a couple of years and buy it instead 
of the latest version. The top of the receiver 
has a raised bar with grooves on the sides 



One C0 2 
cylinder 
contained in 
the tube 
below the 
barrel 
supplies 
power for the 
Crosman 
1077. 



that permit the mounting of a 
scope, red dot, or laser sight. 

For me, the weak link in the 
accuracy capability of the Cros- 
man 1077 is the trigger. There is 
no means to cock the rifle except 
by means of the long, heavy trig- 
ger pull. The rifle is actually a 
double-action revolver in terms 
of its function. Pulling the trigger 
causes rotation of the clip hold- 
ing the pellets and brings the 
hammer back for striking the 
valve. Both of my Crosman 1077 
rifles have a trigger pull of 9.0 
pounds. While this rifle is labeled 
as a semi-automatic, it is in real- 
ity a double-action-only proposi- 
tion. As a result, the trigger pull 
is characteristic of double- 
action-only C0 2 guns, many of which have 
been described in earlier chapters. This is a 
nice little rifle, but it is not a semi-automatic 
in the sense of the Crosman 600 pistol of yes- 
teryear (see Chapter 10). 

Loading the Model 1077 involves removing 
the large magazine box or clip by pressing 
inward on the rectangular tabs on the sides. 
These tabs are attached to movable sections 
of the magazine having ridges that lock into 
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the receiver. With the clip box 
removed, a cylindrical pellet 
magazine holding 12 pellets is 
inserted in the slot at the top 
rear section of the clip. The 
cylindrical magazine rotates on 
a shaft that protrudes through 
its center hole. This shaft is 
attached to a tab that protrudes 
through a slot in the upper left- 
hand side of the detachable 
clip. Pulling the tab forward 
moves the shaft so the cylinder 
can be inserted. Pulling the tab 
backward moves the shaft 
through the clip to provide the 
support for the rotary maga- 
zine. With the magazine locked 
in place, it cannot fall out of the 
clip as it is removed from the 
rifle. 

The detachable clip is constructed with a 
rounded groove at the top just forward of the 
front edge of the cylinder that holds the pel- 
lets. When the clip is inserted in the rifle, the 
rear portion of the barrel fits in this groove 
with the breech at the forward face of the cyl- 
inder. In function, this is exactly like the bar- 
rel extension in a revolver, which almost 
makes contact with the front face of the cylin- 
der. It is a clever arrangement that enables 
the barrel to almost be in contact with the 




The Crosman 
magazine. 



1077 uses a 1 2-shot cylinder held in a large detachable 



revolving cylinder, which minimizes loss of 
C0 2 when a shot is fired. After all, the cylin- 
der must rotate, but the gap between the 
front face of the cylinder and the barrel 
should be as small as possible. 

On either side of the receiver is a small rect- 
angular tab that protrudes from a slot. Each 
tab resides in a notch at the top of the slot. 
Pushing downward on the tabs releases them 
from the locking notches so that pushing for- 
ward causes them to move to the front of the 
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The Crosman 1077W the author is using here makes a convenient, capable plinking rifle. 



slots. This motion slides the steel barrel for- 
ward about 1/4-inch inside the barrel shroud. 
Moving the barrel forward slightly may become 
necessary if a pellet gets hung at the interface 
between the rotating cylinder and end of the 
barrel. There is no way to move the cylinder to 
the rear so removing a stuck pellet can be 
accomplished only if the barrel is moved for- 
ward slightly. The only purpose of the two tabs 
on the sides of the receiver is to enable the 
barrel to be moved forward for removing jams. 
They have nothing to do with the functioning 
of the rifle or the repeating mechanism. In 
fact, they may need to be moved very seldom if 



ever in normal practice. As a safety feature, 
when the tabs are in the forward position and 
the barrel is moved away from the clip face, 
the trigger cannot be pulled and the rifle will 
not fire. This is an exceedingly well-designed 
C0 2 rifle. Velocity testing of the Crosman 
1077W yielded the data shown in the accom- 
panying table. 

For the Crosman 1077, the advertised max- 
imum velocity is up to 625 ft/sec. On a warm 
day when lightweight pellets are used, that is 
just about what could be expected from this 
rifle. This is a low-power, high-rate-of-fire 
rifle intended primarily for plinking. For this 



Velocity Data for the Crosman 1077W at 75°F 



Pellet Ave. 

D.N. Meisterkugeln 605 

Crosman Premier (7.9 gr) 574 

Crosman Wadcutter 562 



Velocity, ft/sec 
High Low 



609 
579 
572 



598 
566 
552 



Std. Dev. 

4 
7 
10 
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use, the Crosman 1077 is perfectly adequate. 
I would even use mine as a starling rifle, if I 
didn't have better choices available. 

The Crosman 2250B 

Introduced in 1999, the Crosman Model 
2250B is another single-shot bolt-action 22- 
caliber rifle. While it shares the same action 
with the Models 2260 and 1760, it is in many 
ways a totally different piece. For example, the 
Model 2250B has a barrel that measures 
14.63 inches in length and it comes with a 
skeletonized, detachable stock. It is sort of an 
overgrown pistol with a shoulder stock 
attached that sells for approximately $60-$70. 

The Crosman 2250B has a large tube below 
the barrel in which the C0 2 cylinder is held. 
Removing the end cap allows a C0 2 cylinder 
to be inserted neck first and tightening the 
cap causes the cylinder to be pierced. 

Drawing the bolt fully to the rear cocks the 
action. A single pellet is loaded in the breech 
and the bolt is closed. The rifle is now loaded. 
Unlike some C0 2 guns that use rotating cylin- 
ders to hold the pellets, a pellet of any length 
or shape can be used in the Model 2250B. 

The safety on the Model 2250B is of the 
cross-bolt type and is located just behind the 
trigger. Pushed to the right, the safety is on; 



pushed to the left, it is off and the rifle can be 
fired. My Crosman 2250 has a trigger pull of 
5.0 pounds, but the let-off is crisp. 

In my opinion, the weak link in the design 
of the Model 2250B is the factory sights. The 
front sight is satisfactory since it consists of a 
square-topped post on a ramp although the 
2003 Crosman catalog shows the 2250 with a 
front sight having a fiber optic insert. The 
entire assembly constitutes the nose cap for 
the barrel. However, the rear sight is an 
entirely different matter because it is exactly 
the same sight found on Models 2260, 1760, 
2240 and a couple of others. It consists of a 
base made of plastic and a thin metal blade 
attached to the rear of the base by a single 
screw. The blade has a tiny hole at one end 
that is supposed to serve as a peep sight, 
while the other end has a notch that resem- 
bles that of an ordinary open rear sight. The 
problem is that the aperture is too small and 
the notch is too wide because it is too close to 
the shooter's eye. These deficiencies have 
been discussed earlier in connection with the 
Crosman 2260. However, Crosman offers an 
intermount that clamps on the barrel, which 
allows scope mounts, a red dot sight, or a 
laser sight to be attached. Of these, I much 
prefer the scope, and this rifle is accurate 
enough to take advantage of one. 
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Velocity Data for the Crosman 2250 at 68° F and 


75T 




Pellet 


Ave. 


Velocity, ft/sec 
High Low 


Std. Dev. 


Beeman Crow Magnum 
Crosman Pointed 
Gamo Match 
D. N. Meisterkugeln 
Crosman Premier 
D. N. Super-H-Point 
Winchester Hunting 


46 l a 
519 a 
532 a 
520 b 
504 b 
507 b 
502 b 


463 
521 
535 
527 
509 
508 
505 


458 
517 
529 
516 
498 
506 
498 




2 
2 
2 
4 
4 
1 
3 


a At a temperature of 68°F 
b At a temperature of 75°F 













Since my plan was to use the Crosman 
2250 as a short-range varmint rifle, I wanted 
to see what velocities the short barrel would 
produce. Velocities were measured by firing 
five-shot strings with the same three types of 
pellets as were tested in the Crosman 2260. 
The accompanying table shows the results 
obtained from two series of tests. 

Several things are evident from the velocity 
data shown in the table. First, the velocities 
are incredibly uniform. Standard deviations 
of only 2 ft/sec for the data obtained at 68°F 
(the actual values were 2.4, 1.8, and 1.8 
ft/sec) are very low. Second, the advertised 
velocity for the 2250 is 550 ft/sec. The Gamo 
Match has a weight of 13.88 grains, which is 
not really a light pellet since some of the 
really light 22-caliber pellets weigh approxi- 
mately 12 grains. Given the fact that the 
Crosman 2250 gave a velocity of 532 ft/sec 
with a pellet weighing 13.88 grains at a tem- 
perature of 68°F, there is no doubt that on a 
warmer day this short rifle would meet or 
exceed the advertised velocity with a light- 
weight pellet. This pleased me a great deal in 
view of the anticipated use of this portable 
piece as a varmint rifle. 

The second series of tests carried out at 
75°F again show the velocities obtained are 
very uniform. In this case, the pellets were all 
relatively heavy (14.3 grains or more) so the 
velocities were slightly lower than some of 
those obtained in the first series of tests at 
68°F. With these pellets, the kinetic energy is 
still in the 8-8.5 ft-lbs range, which is high 
enough for a lot of varmint hunting. 

When I mounted a scope on the 2250, I was 
astonished to find I could hit a 1-inch bull on 
the target I was using at 20 yards. The indica- 



tion is the 2250 is accurate enough for any rea- 
sonable use. Later, I mounted a compact scope 
that has long eye relief on the 2250. After sight- 
ing in at 25 yards, I proceeded to shoot a five- 
shot group that had four shots in a 1-inch 
black bull and an overall group size of less than 
1 inch. This was done with the compact scope 
of only 2-1/2 power. I do not know if all speci- 
mens of the Crosman 2250 will shoot like this, 
but my rifle is very accurate indeed. 

When I first got my Crosman 2250, I found 
myself asking, "Why would they make this?" 
After spending some time with the little rifle, I 
realized it made several other rifles I have 
superfluous. First, with the 14.63-inch bar- 
rel, the velocity obtained is only slightly lower 
than that produced by the Model 2260, which 
has a 24-inch barrel. Second, the accuracy 
displayed by the Model 2250 rivals that of 
any C0 2 rifle I have. It is a very effective, effi- 
cient little rifle that provides a lot of fun. With 
the stock removed, a very short slipcase will 
hold the stock and barrel assembly for travel- 
ing ease. With adequate power and excellent 
accuracy, the Crosman 2250 has become one 
of my favorite C0 2 -powered guns. It has also 
become one of the models chosen by serious 
hobbyists for modification. Performance is 
enhanced by replacing the composite receiver 
with one made of metal, changing valves, pol- 
ishing internal surfaces, etc. Fully tricked 
out, a Crosman 2250 is capable of unbeliev- 
able accuracy and power. 

The Walther Lever Action 

While excellent C0 2 -powered rifles have been 
available for many years, there have been sig- 
nificant developments recently. The Crosman 
2260, 2250, and 1760 bolt-action single-shot 
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The Walther 

Lever Action 

is a beautiful 

rifle with 

classic 

styling. 



rifles have all been introduced 
since 1999. Perhaps the most 
interesting C0 2 rifle is the most 
recent. That rifle is the 177 
Walther Lever Action made by 
Umarex and imported and mar- 
keted by Crosman Corporation. 
The Walther design begins with a 
rifle that has been available for 
well over 100 years and more 
than 6 million of them have been 
made. That rifle, the Winchester 
Model 94, is arguably the most 
widely recognized rifle ever made. 
While the Walther mimics the 
outward appearance of the Win- 
chester 94 exceedingly well, that 
is where the similarity ends. By 
the way, Walther does not use 
the "94" or "1894" model num- 
ber, only the name Lever Action. 

Over the years, the Winches- 
ter 94 has been made in a wide 
variety of configurations. Probably the best 
known are the 20-inch barreled standard car- 
bine and the 16-inch barreled Trapper model. 
Cognizant of the popularity of these models, 
Walther produces two variants of the CQ 2 
Lever Action: a "long" version with an 18.9- 




Pressing inward on the front end of the fake loading gate unlatches 
the door to the compartment where the 8-shot cylinder is held. 



inch barrel and a "short" version with a 16- 
inch barrel. Advertised muzzle velocities are 
up to 633 ft/sec and 574 ft/sec for the long 
and short barrels, respectively. My rifle is the 
long version so the information in the test 
results deals only with that specimen. 
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The removable power assembly holds two C0 2 cylinders that are pierced by turning a bolt attached to the 

wire lever. 

The long version of the Walther C0 2 
Lever Action measures 38 inches in 
length and weighs 7.5 pounds. It is a 
genuine metal-and-wood rifle that han- 
dles like the famous firearm that 
inspired it. Since I grew up watching 
western movies, the Winchester 94 was 
always a beautiful rifle to me. Being 
thin, short, and flat, there is no rifle 
available that handles better than a 
Winchester 94. 

While the Winchester 94 holds car- 
tridges in a tubular magazine under the 
barrel, the Walther lever action holds 
eight pellets in a metal cylinder. There- 
fore, it is a revolver with an internal cyl- 
inder. On the right-hand side of the rifle, 
a red indicator protrudes from a hole at 
the junction of the action and forearm 
when a cylinder is in place. Inside the 

After loading and piercing the C0 2 cylinders, the entire aCtl ° n ^ * £ ieC ? °! I^ft ^Ll" 

assembly is inserted into the stock. P^hed to the ^ ht sll g htl y when a &' 
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notched rear 
sight is 
adjustable for 
elevation only. 
Note the "Carl 
Walther / 
Germany for 
Crosman" on the 
barrel. 
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inder is in place. Pressing inward on the 
"loading gate" on the right-hand side of the 
receiver opens the cylinder compartment. The 
fake loading gate is actually a lever hinged at 
the rear that allows the front of the lever to 
move inward to release the magazine holder. 
When the magazine holder swings out, a 
loaded cylinder is placed on the support pin 
with the ratchet teeth toward the rear. The 
magazine holder is pushed back into the side 
of the action until it locks in place. The metal 
cylinder measures 0.275 inch in thickness so 
it can accommodate most 177-caliber pellets. 
Power for most C0 2 rifles and pistols is by 
means of one 12-gram C0 2 cylinder. The 
Walther Lever Action returns to the practice 
of using two C0 2 cylinders employed by Cros- 
man in several early models. Moreover, they 
are contained in the butt. If you look at the 
butt plate, you see a panel with a latch at the 
top and a hinge at the bottom. Pulling down- 
ward on the latch allows the panel to open at 
the top and swing away from the butt. When 
it is extended, a slight pulling motion causes 
the carrier that holds the two C0 2 cylinders 
to slide out of the cavity in the stock. Because 
the assembly also contains a valve, no loss of 
C0 2 occurs when the power assembly is 
removed from the rifle. A long bolt passes 
through a metal plate between the cylinders 
into the frame at the bottom of the power 
assembly. The head of the bolt has a wire 
loop attached that can be used as a handle to 



tighten the bolt. Turning the wire loop clock- 
wise forces the plate downward, which 
pushes the C0 2 cylinders down to the pierc- 
ing pins. When the wire handle stops turning, 
it is turned backwards a small amount to 
point forward so it can be aligned correctly 
for replacing in the stock. As the assembly is 
placed in the stock, a brass tube mounted in 
the stock cavity engages the open end of the 
shutoff valve in the power assembly to allow 
gas transfer. The owner's manual for the 
Walther states that two C0 2 cylinders provide 
power for at least 60 shots. 

The hammer can be cocked manually, but 
this action does not rotate the cylindrical 
magazine. Firing should be done by working 
the lever, which rotates the magazine and 
cocks the hammer. If you have worked the 
action and decide not to fire, the hammer 
can be let down by holding it with a thumb 
while pulling the trigger. The hammer can be 
cocked to fire one shot, but you must work 
the lever to rotate the magazine to bring 
another pellet into battery. Like recent ver- 
sions of the Winchester 94, the Walther Lever 
Action has a hammer block safety that 
passes through the receiver just in front of 
the hammer. 

My Walther Lever Action is the long version 
with open sights. It is going to stay that way 
(as is my 30-30 Winchester Model 94) because 
I do not want any red dot or laser on this clas- 
sic-styled rifle. Because they are so sleek and 
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trim without them, scopes do not adorn my 
lever-action rifles either. My Walther is and 
will remain an open- sighted rifle. And as good 
as the open sights are on this rifle, I will be 
delighted to use it that way. The front sight is 
a square post on a ramp with a hood while the 
rear sight is a blade with a square notch. 
Together, these sights give a sight picture as 
good as those on any open-sighted air rifle I 
own. Elevation is adjusted with the rear sight 
by means of a stepped riser, and windage is 
adjusted by moving the front sight laterally 
after removing the hood. While the square- 
post, square-notch combination would be 
good for a six o'clock hold on paper targets, I 
will sight my Walther to have a point of impact 
at the top of the post so I can put the top of 
the post on a starling. This is going to be my 
small pest rifle. 



While the 
hammer can be 
cocked to fire 
the Walther, 
only by 
working the 
lever is the 
cylinder 
rotated to bring 
another pellet 
into firing 
position. 

Trigger action on the Walther Lever Action 
is outstanding. As with the classic lever 
action rifles, the trigger motion is of the two- 
stage type with the take-up motion requiring 
almost no effort. The sear disengaged with a 
pull of 4.4 pounds with absolutely no creep. 

Working the lever of the Walther requires 
very little effort because the small cylindrical 
magazine is rotated and the hammer cocked 
by the motion. There are no large, heavy 
parts that are changing positions during the 
lever movement. However, when the lever is 
returned to the grip area, it is possible to 
catch a small portion of a hand or forearm 
between the lever and the grip. This is not 
pleasant, especially if you are working the 
lever quickly. Velocity testing of the Walther 
Lever Action was carried out using four types 
of pellets with the results shown in the table. 



Velocity Data for the Walther Lever Action at 75° F 



Pellet Ave. 

D.N. Meisterkugeln 611 

Crosman Premier (7.9 gr) 623 

Crosman Wadcutter 615 

Eley Target 626 



Velocity, ft/sec 
High Low 



616 
629 
622 
637 



607 
617 
602 
616 



Std. Dev. 

4 
5 
8 
9 
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The data shown in the table indicate the 
advertised velocity of 633 ft/sec is accurate. 
Two of the four types of pellets tested were 
within 10 ft/sec of that value. It is also inter- 
esting to note that the velocities are uniform 
considering the pellets were launched from 
different chambers in an 8-shot cylinder. 
Velocity performance was very good indeed. 
After measuring pellet velocities from the 
Walther, I placed a target at 10 yards and 
proceeded to sight in the rifle. After this was 
done, I proceeded to fire a couple of five-shot 
groups that were very small. In fact, one was 
little more than one large, ragged hole. Keep 



The Walther 
Lever Action 
has become 
one of my 
favorite rifles. 



in mind this was done with open sights. I was 
delighted to see how well the square-topped 
post and rear sight with a square notch 
worked. This rifle is accurate enough for any 
purpose to which a rifle of this type and 
power should be put. 

The fit and finish on this rifle are second to 
none when compared to other air or C0 2 
rifles. It is a well engineered and executed 
design that has only one real drawback and 
that is the price. The retail price of the 
Walther Lever Action is $249.95, which is 
rather high; but it is a high quality piece. 
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CHAPTER 1 



SHOOTING SOME C0 2 

CLASSICS 



I FIND IT interesting that there is a paral- 
lel between airguns and cameras. Specimens 
from bygone eras are highly sought by collec- 
tors with different motives. Some collectors 
are content just to find a particular camera or 
airgun so it can be displayed in a collection. 
Other collectors, including me, do not wish 
merely to collect a specific model, they want a 
working model. I enjoy taking pictures with a 
camera from the 1950s or 1960s that still 
works as well as when it was new. Likewise, I 
am greatly pleased when I find a C0 2 or air- 
gun that is many years old, but still can be 
fired. In fact, many older air and C0 2 guns 
perform in the same manner and just as well 
as some current models. 

Many of the C0 2 guns of yesterday have 
become highly collectible classics. In this 
chapter, we will describe the operation and 
performance of a few of these models. It is not 
possible to locate and gain access to all the 
models for testing purposes. Most museums 
would frown on such a request. Therefore, of 
necessity, the models described in this chap- 
ter represent only a few of those that were 
made over the years. However, they can be 
considered as representing the types of guns 
that were marketed, and their performance 
provides a baseline for what can be expected 
from a gun of the same general type. 

The information provided in this chapter will 
be of interest to those who collect and/or use 
vintage C0 2 guns. While each section does not 
constitute an owner's manual for the model 
discussed, it does give enough information to 
show how that particular gun operates. 



In addition to some of the models of C0 2 
guns that have been out of production for 
many years, several recently discontinued 
models will be reviewed. Some of them will 
become classics and others are still encoun- 
tered either in new condition or as perfectly 
functioning used guns. In either case, the 
term "classic" will be used in a somewhat 
loose manner to apply to older or recently dis- 
continued models. 

In the descriptions that follow, instructions 
are given for installing a C0 2 cylinder and 
loading ammunition in each model. Although 
is it not stated explicitly in the discussion of 
each model, the safety should always be in 
the "on" position before loading propellant or 
projectiles in any C0 2 gun. There is danger in 
piercing a C0 2 cylinder in a gun that might 
already have pellets in it or in placing pellets 
in a gun that is pressurized with a pierced 
C0 2 cylinder. Read the owner's manual and 
follow all safety instructions. 

The Daisy CO a 200 

When you pick up a Daisy C0 2 200, you 
may think "Why don't they make them like 
this anymore?" The C0 2 200 has plastic grips 
but the rest of the gun is metal. The barrel is 
metal as is the generous shroud that sur- 
rounds it. It is metal! I have read the opinion 
of another author who stated that the Power- 
Line 200 is the best of the class of the C0 2 
pistols that shoot BBs, and I agree. 

Externally, the PowerLine 200 resembles a 
High Standard or Colt auto chambered for 
the 22 rimfire. In the hand it feels like a 22 
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I found this Daisy C0 2 200 in an antique mall and realized that another in this condition might not be 
available for a long time. I bought it just in case. 



auto. It has an overall length of 11.3 inches 
and weighs 24.3 ounces. Barrel length is 7 
inches, which gives a sight radius of 9 inches. 
The C0 2 200 has a reservoir that holds up 
to 175 BBs and it is filled by rotating a lever 
at the rear of the action, which exposes the 
BB port. There is an internal magazine that 
holds five BBs, which can be fired in a semi- 
automatic fashion. There is a small lever on 
the left-hand side of the frame just above the 
trigger that moves the magazine follower. 
When that lever is pulled forward to expose a 
red dot (firing indicator), BBs move from the 
reservoir into the magazine. The procedure 
described in the instruction manual calls for 
tilting the muzzle downward at approximately 
45 degrees then slowly tipping the muzzle 
upward to a vertical position. Pushing the 
lever forward while the gun points upward 
allows the BBs to enter the magazine. The 
lever is then slowly released and it moves 
slightly backward due to spring pressure, 
which is enough to move BBs during firing. 



As each BB from the magazine is fired, the 
lever moves back a short distance. After the 
last BB is fired, the lever returns to its rear- 
most position and the red-dot firing indicator 
is covered showing that the magazine is 
empty and the trigger is inoperative. The 
Daisy C0 2 200 is a true semi-automatic that 
does not require separate cocking. 

The sights on the Daisy C0 2 200 are the 
equal of those on any of the C0 2 pistols 
tested. A sharp, undercut ramp front sight on 
a large base has a square top for good sight 
picture. The rear sight is a square notch in a 
fully adjustable base. At the front of the base 
there is a locking screw that must be loos- 
ened in order to make sight adjustments. Ele- 
vation is adjusted by turning a second screw 
located just in front of the square notch. The 
screw is turned counterclockwise to make the 
point of impact higher and clockwise to lower 
the point of impact. Windage is adjusted by 
turning a screw located on the left-hand side 
of the rear sight counterclockwise to move the 
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When the slide above the trigger is pulled forward, BBs 
the internal reservoir into a 5-shot magazine. They can 
semi-automatic by simply pulling the trigger. 



are moved from 
be fired as a 




The rear sight on the Daisy C0 2 200 is fully adjustable, 
for a pistol of this type and price. 

point of impact to the left and clockwise to 
move it to the right. Both the elevation and 
windage screws have index marks that func- 
tion as "clicks" that correspond to about one- 
eighth of an inch at 15 feet. If only some of 
the currently produced C0 2 pistols had 
sights this good! 

The plastic grip panels on the Daisy 200 
are well shaped and sharply checkered. The 
left-hand panel has a target-style thumb rest 



that is actually comfortable 
and effective. Removing the 
left-hand grip panel exposes 
the chamber where the C0 2 
cylinder is held. A C0 2 cyl- 
inder is inserted after back- 
ing the loop-headed piercing 
screw out. Piercing the C0 2 
cylinder is accomplished by 
turning the piercing screw 
in a clockwise direction. 
One unique feature of the 
Daisy 200 is that it is not 
cocked manually and it can- 
not be cocked unless there 
is a charged C0 2 cylinder in 
place. Because the trigger 
motion does not cock the 
gun, the trigger let-off is 
quite good compared to cur- 
rently produced models. The 
trigger block safety is of the 
cross-bolt type and is 
located behind the trigger. 

As I began the testing pro- 
cedure with this pistol, I 
heard the hissing noise one 
does not want to hear when 
working with an air or C0 2 
I gun. A detailed examination 
revealed that a small part in 
the piercing mechanism was 
missing. Therefore, the test- 
ing procedures were not 
completed with this pistol. 

With the quality of con- 
struction, excellent sights, 
and good trigger action, one 
gets the feeling that if it had 
a rifled barrel and fired pel- 
lets, this would be a super 
accurate pistol. As it is, it is 
more than just adequately 
accurate for its intended purpose. 

The Daisy C0 2 200 is as handsome and 
well made as any sporting-class BB pistol 
with which I am familiar. I had one in rather 
rough condition before I found the one 
shown, but I wasn't sure whether it was 
worth spending the money required to fix it 
up. Now, I have no doubt, but I need to have 
both of mine fixed. If you can find one of 
these fine pistols in a pawnshop, antique 



It is outstanding 
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The Daisy PowerLine 1 700 is a plastic pistol that is much longer on performance than it is on looks. 



mall, or flea market, buy it if you want a em- 
powered BB pistol. The average price is 
approximately $40-$50 for a specimen in 
good condition. 

The Daisy PowerLine 1700 

Daisy introduced the PowerLine 1700 in 
1994 and it was a catalog item until 2001. 
Except for the cylinder piercing screw and its 
wire-loop head, all external parts of the Daisy 
PowerLine 1700 are made of black plastic. It 
is a boxy, square-cornered piece with an 
extra-long frame and fake slide. With the 
square appearance, it resembles a lengthened 
Glock center fire semi-automatic. The pistol 
has about as much eye appeal as a boxcar. 
But then the Glock isn't going to win any 
beauty contest either. However, the Power- 
Line 1700 and the Glock have something in 
common — they both work extremely well. As 
the old saying goes, "pretty is as pretty does." 
In that context, the PowerLine 1700 is attrac- 
tive. This pistol is not exactly highly prized 
and as a result, I bought my first one for 
$7.95 in a pawnshop. After gaining some 
experience with it, I also bought the next one 
I found for a good price. 



The PowerLine 1700 can be fired only in 
the single-action mode. The pistol must be 
cocked for each shot by means of a recessed 
lever located on the bottom of the frame 
between the front of the trigger guard and the 
muzzle. Pulling the lever forward cocks the 
gun. This cocking action is the same as that 
required for several PowerLine models, partic- 
ularly the Models 1200 and 1270. 

A small, vertically- traveling trap door at the 
rear of the slide can be pushed down and up 
to 60 BBs can be poured in. The cocking 
action allows a BB to move from the reservoir 
to the barrel breech. A firing rate of eight 
shots in 3 seconds is not what you get with 
the PowerLine 1700. However, you can hook 
a thumb on the recessed cocking lever to 
quickly pull it forward to make successive 
shots fast enough for most purposes. 

A cross-bolt safety is located behind the 
trigger. Pushing it to the right places it on. 
Pushing the safety to the left takes it off and 
exposes a red firing indicator. 

Trigger action of the PowerLine 1700 is 
actually rather good and my two 1700s both 
require about a 5-pound pull. That results 
from the fact it is fired single action. Pulling 
the trigger does not involve the long, heavy 
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Velocity Data for the Daisy PowerLine 1700 at 73-75T 

Velocity, ft/sec 
Type of BB Ave. High Low Std. Dev. 



Daisy Max Speed 
Daisy Max Speed 
Crosman Copperhead 
Cosman Copperhead 
Crosman Premier 
Crosman Premier 

(1) and (2) refer to two different pistols. 



(1) 


483 


492 


472 


8 


(2) 


458 


464 


451 


6 


(1) 


484 


489 


479 


4 


(2) 


471 


475 


463 


5 


(1) 


481 


484 


475 


4 


(2) 


477 


478 


476 


1 




The sliding door at the back of the PowerLine 1 700 is 
the BB port. 

pull that is necessary to cock the pistol. It is 
rare that I fire any C0 2 pistol in the double- 
action mode if it can be fired single action 
because accuracy suffers to such a great 
extent. 

Sights on the PowerLine 1700 can only be 
described as rudimentary. The front sight is a 
low, square-topped post and the rear sight is 
a square notch in a thick plastic blade. 

Lateral movement of the rear sight in its 
dovetail groove allows for windage adjust- 
ment. Even though they are crude, the sights 
on the PowerLine 1700 allow a better sight 
picture than is possible with several other 
C0 2 pistols that cost much more. 



Loading a C0 2 cylinder in a PowerLine 
1700 involves removing the left-hand grip 
panel and inserting the cylinder in the grip 
with the neck up. Turning the loop-handled 
piercing screw forces the cylinder up to the 
piercing pin. This is a very simple pistol to 
operate. Velocity tests performed with both of 
my Model 1700 pistols yielded the results 
shown in the accompanying table. 

My two PowerLine 1700 pistols were 
obtained used for less than $20 total. It is 
amazing that so little money can bring so 
much shooting fun. If working properly, a 
PowerLine 1700 shoots BBs at very high and 
uniform velocity. In fact, the highest veloci- 
ties I measured for a C0 2 pistol shooting BBs 
were with the 1700. While the second speci- 
men gave slightly lower velocities, both gave 
velocities that exceed the 420 ft/ sec specified 
for this model. These are high-powered BB 
pistols that sell for $20-$30. 

While you can buy a PowerLine 1700 for a 
few dollars, do not assume that it is a toy. My 
PowerLine 1700, which has an advertised 
muzzle velocity of 420 ft/sec, will actually 
give almost 500 ft/ sec and would reach that 
velocity on a warm day. Keep in mind most 
ordinary BB guns like the Daisy Red Ryder 
shoot with a velocity of around 300 ft/sec. 
That means that a BB fired from a C0 2 pistol 
like the PowerLine 1700 has over twice as 
much energy as one fired from a Daisy Red 
Ryder or a similar lever-cocking BB gun. The 
PowerLine 1 700 and similar models have very 
high power for BB guns. Never allow such 
lightweight plastic C0 2 pistols to be regarded 
as toys! 

I believe a BB pistol such as the PowerLine 
1 700 or one of the similar models to be dis- 
cussed later makes a good starter C0 2 pistol. 
There is no possibility of firing a second shot 
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carelessly by simply pulling the trigger. The 
pistol must be cocked manually, and I believe 
this makes it less prone to accidental dis- 
charge. Because it can be fired only in the 
single-action mode, the trigger pull is much 
better than is found on any of the double- 
action models (unless they are also fired in 
the single-action mode). Also, models like the 
PowerLine 1700, 1270, and 1200 can be 
obtained at very low cost. As the test results 
show, they also perform extremely well in 
spite of their being inexpensive. 

The Daisy PowerLine 1200 

By today's standards, the Daisy PowerLine 
1200 is almost of retro design. It must be 
cocked manually for each shot so it is a sin- 
gle-action-only proposition. The cocking lever 
is located in a recess in the plastic fore end 
and the pistol is cocked by pushing this lever 
forward. Introduced in 1977, the Model 1200 
remained a catalog item until 1996 when it 
was replaced by the Model 1270. Because it 



was made for so many years and in such 
large numbers, the PowerLine 1200 is one of 
the easiest vintage C0 2 pistols to find. Aver- 
age prices are in the $30-$35 range. 

Up to 60 BBs can be loaded by rotating the 
plastic cover on the rear of the gun and put- 
ting BBs in the small hole. Pulling the cock- 
ing lever forward allows a BB from the 
reservoir to move into position for firing. 

To insert a C0 2 cylinder in the PowerLine 
1200, remove the left-hand grip panel by 
applying pressure outward at the base mak- 
ing use of the recess. After the grip panel is 
removed, insert the C0 2 cylinder neck up in 
the grip frame. The piercing screw has a 
metal loop handle for tightening the screw by 
finger pressure only, which forces the C0 2 
cylinder upward. 

Except for the sights, grips, and forearm, 
the Daisy PowerLine 1200 is made of metal. 
The weight is 25.7 ounces and the overall 
length is 11 inches. Barrel length of the 
Model 1200 is 7 inches. 




The Daisy PowerLine 1200 BB pistol was economical, but it was powerful and accurate. 
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Rotating the lever on the rear of the action opens the 
BB port on the PowerLine 1200. Note the 
adjustable, square-notch rear sight. The 1 200 has 
outstanding sights for an inexpensive C0 2 pistol. 

A cross-bolt safety is located just behind 
the trigger. Pushing the safety to the right 
places it on while pushing it to the left takes 
it off and exposes the red ring around the 
safety, indicating the pistol is ready to fire. 

Sights on the PowerLine 1200 consist of a 
square-topped post front sight on a ramp and 
a square notch rear sight. The rear sight can 
be moved laterally in a dovetail notch for 
windage adjustment. On some earlier Model 
1200 pistols, the rear sight can be moved 
after a locking screw is loosened. 

To me, the PowerLine 1200 being a single- 
action design is no handicap. The cocking 



Pulling forward on the lever below the barrel cocked the 
PowerLine 1200 and loaded a BBfor the next shot. 

lever can be pulled forward with a thumb very 
quickly to recycle for subsequent shots. 
Moreover, on the positive side is the fact the 
pistol has a very crisp trigger let-off with very 
little creep. Trigger pull on my older (all 
metal) 1200 measured only 2.6 pounds while 
that of my newer model was 4.6 pounds. 
None of the double-action-only pistols have a 
trigger nearly this good. 

Although the Daisy PowerLine 1200 was an 
inexpensive pistol, it is made primarily of 
metal. The heavy barrel gives the pistol a 
weight distribution that aids in steady hold- 
ing. Furthermore, as the test results show, 
this pistol will really shoot. It operates in 
much the same way as the PowerLine 1700 
discussed earlier, but the Model 1200 is a 
more attractive design and has a better feel in 
the hand. Being made of metal also adds to 
the desirability of the Model 1200. How it per- 
formed in the velocity tests is shown by the 
data in the accompanying table. 

The chronograph shows the PowerLine 1200 
exceeds the 420 ft/sec advertised for it during 
its production. This out-of-print pistol per- 
forms just as well as ever, even if I did get it for 
a bargain price in an antique store. Moreover, 



Velocity Data for the Daisy PowerLine 1200 at 73-75T 




Velocity, ft/sec 




Type of BB Ave. 


High Low 


Std. Dev. 


Daisy Max Speed 450 
Crosman Copperhead 462 
Crosman Premier 474 


456 447 
465 457 
479 469 


4 
3 
4 
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the velocities are quite uniform. I have no 
objection to pushing the lever under the barrel 
forward to cock the piece for the next shot. As 
a result, I find this type of BB pistol a lot of 
fun to shoot. It is not difficult to locate one of 
these guns, and they perform just as well as 
the newer models that are made to resemble 
some type of semi-automatic. 

I experienced some feeding problems with 
the 1200 that are symptomatic of the gravity 
feed design. In a cavity that will hold up to 60 
BBs, the last two or three BBs can rattle 
around without finding the breech to load 
properly. I found one way to minimize the 
problem is to pull the lever forward to cock 
the gun and hold it in its most forward posi- 
tion. While doing that, move the muzzle up 
and down a couple of times to cause the BBs 
to encounter the breech and load properly. 
When this procedure was followed, the pistol 
functioned almost every time even when there 
were few BBs in the reservoir. If the number 
of BBs in the reservoir is fairly large, it is 
more probable one of them will find the 
breech and load. 

The quality of materials and construction 
makes the Daisy PowerLine 1200 equal to 
any of the currently produced BB pistols. The 



fact they can be found for very low prices 
makes them good starter guns. 

The Daisy PowerLine 1270 

Daisy Outdoor Products manufactured the 
PowerLine 1270 from 1997 to 2002. Like the 
Models 1700 and 1200, the PowerLine 1270 
required manual cocking before each shot. 
The major difference between the 1200 and 
the 1270 is the latter is made of a bright plas- 
tic that looks chrome-plated. Because of the 
heavy use of plastic, the Model 1270 weighs 
only 16.8 ounces. Operation of the Model 
1270 is identical to the Model 1200 so there 
is no need to restate the details. Another sig- 
nificant difference between the two models is 
that on the PowerLine 1270, the sliding plas- 
tic forearm is attached to the cocking lever, 
so pulling the forearm forward cocks the pis- 
tol. The forearm moves as it does on a pump 
shotgun except on the shotgun the gun is 
cocked as the forearm moves backward. 

My PowerLine 1270 has a trigger pull that 
measures 5.6 pounds, but it is satisfactory. 
Because the 1270 functions in the same way 
as the Model 1200 described earlier, we can 
proceed directly to the results of testing, 
which are shown in the following table. 
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Even though it is 
not adjustable 
for windage, the 
rear sight of the 
PowerLine 1270 
still allows for a 
good sight 
picture. 



Velocity Data for the Daisy PowerLine 1270 at 73-75T 




Velocity, ft/sec 




Type of BB Ave. 


High Low 


Std. Dev. 


Daisy Max Speed 440 
Crosman Copperhead 456 
Crosman Premier 456 


442 434 
461 451 
461 452 


3 

4 
4 



The data shown indicate the PowerLine 
1270 performs as well with respect to velocity 
as can reasonably be expected for a BB-only 
pistol. Velocities are high and uniform. The 
advertised velocity of up to 420 ft/ sec is very 
conservative. Like the PowerLine 1200, this 
pistol performs very well with all of the types 
of BBs used, but unlike some other pistols, 
Crosman Premier pellets worked well in this 
gun. With some pistols, the coating on Cros- 
man Premiers seems to hinder feeding, but no 
such effect was seen with the PowerLine 1270. 

Functioning of the PowerLine 1200 and 
1270 is identical, but the two pistols feel 
quite different because of the weight. The 
Model 1270 is very light because of the plas- 
tic frame while the Model 1200 feels like a 
substantial gun. Having shot both models 
extensively, I have no real preference, but it is 
easier to fire the Model 1200 accurately off- 
hand. Either of these discontinued BB pistols 
will give performance well out of the range 



expected for the going price of $25-$35 for 
used specimens in good condition. 

The Healthways Plainsman 175 

In addition to marketing other recreational 
products, Healthways offered several models 
of C0 2 guns in the 1950-1970 period. These 
are frequently encountered in pawnshops, 
antique malls, and flea markets. My Model 
175 Plainsman turned up complete with box 
and papers in a pawnshop in Montana. I 
added it to my collection for $15, but it is 
probably worth five or six times that amount. 
It pays to shop. I have seen several others, 
but none in this condition and at a low price. 

The Plainsman 175 is a 100-shot BB 
repeater made of metal with black plastic 
grips, and it resembles somewhat a 22 pistol 
known as the High Standard Sport King. A 
unique feature of the Model 175 is that it has 
three power settings, which are selected by 
means of a coin-slotted screw in the base of 
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Except for the black plastic grips, the Healthways 
Plainsman is made of metal. 




Three power settings of the Plainsman were 
selectable by turning the screw at the rear of the grip. 



the grip. Turning fully in the clockwise direc- 
tion selects the low power setting. Turning 
the screw counterclockwise approximately 
1/4 turn causes a "click stop" notch to be 
encountered, which corresponds to the 
medium power setting. Turning the screw 
fully counterclockwise gives the high power 
setting. The owner's manual states that 
approximately 100 shots can be fired from a 
C0 2 cylinder when the low power setting is 
selected. The number of shots per cylinder 
drops to about 50 and 30 shots for medium 
and high power settings, respectively. 

Firing the Plainsman 175 is by double 
action only. There is no provision for cocking 
the action by any other means. Accordingly, 
trigger action is long, but very smooth right up 
to the end of the travel. At that point, there is 
a noticeable increase in force required, but let- 
off is very crisp, and the measured trigger pull 
is only 4.8 pounds. This old pistol has a dou- 
ble-action trigger pull about as good as all but 
the best modern pistols. 
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BBs are loaded in the Plainsman by sliding the door 
at the rear of the action upward. 

Up to 100 BBs can be loaded at the rear of 
the receiver after sliding a door upward. A C0 2 
cylinder is placed neck up in the grip after 
removing the large, knurled cap. Replacing 
and tightening the cap completes the process. 

The safety on the Plainsman 175 is a slid- 
ing lever on the left-hand side of the frame 
just behind the trigger. Sliding the lever up 
places the safety on while sliding it down 
takes it off. The "safe" and "fire" positions are 
indicated in white lettering on the black plas- 
tic grip panel. 

In almost new condition, my old Health- 
ways 175 still had the decal on the piercing 
cap indicating to "hand tighten firmly." 
Unfortunately, the Healthways 175 uses the 
shorter 8-gram C0 2 cylinders. As a result, the 
testing procedures were not followed for this 
pistol and no numerical data were recorded. 



The Crosman 454 

It always seemed to me that the classic style 
in 22-caliber semi-auto pistols was defined by 
the Hi Standard, Colt, and Browning auto- 
loaders. Their overall style typifies that of a 
pistol to be used primarily for target and sport. 
This style is copied by some of the older C0 2 
pistols, especially some of the BB guns. 

My wife and I were going through an 
antique mall in Michigan when she called my 
attention to the Crosman 454 in a showcase. 
A Crosman 454 is a 16-shot C0 2 -powered BB 
semi-automatic. The pistol was in its original 
box and it appeared as if it were new. 
Although the owner's manual was missing, 
other literature originally included with the 
gun was present. Also present was an empty 
box that originally contained five C0 2 cylin- 
ders, probably the only ones ever used in the 
pistol. The Crosman 454 was introduced in 
1972 and this one carried the "Coleman" logo 
and Fairport, NY business address. 

There were two variants of the Model 454. 
The first, which mine represents, had a coin- 
slotted piercing screw in the butt of the grip 
and was made from 1972 to 1977. The later 
version had a piercing screw with a metal-loop 
head and was made from 1978 to 1982. An 
average price range is $40-$55 for this model. 
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The Crosman 454 is a well-made, capable BB pistol that is 
patterned after a target pistol. 



Oh how I wish more current models of C0 2 
pistols had sights like those on the Crosman 
454! The front sight is a square-topped post 
on a raised ramp. It has an undercut rear face 
just as those found on many target pistols. 
The rear sight consists of a fully adjustable 
blade with a square notch. Slotted screws 
allow adjustments to be made. Although the 
sights are made of black plastic, they are 
really excellent, and are fully the equal of 
those on any current C0 2 or air pistol. 

The Crosman 454 has the weight and feel 
of a real pistol. It measures 1 1 inches in over- 
all length, weighs 30 ounces, and has a 
smooth bore barrel just less than 8 inches 
long. The checkered plastic grips have thumb 
rests for shooters using either hand. The 
outer metal frame has a fake slide with serra- 
tions to add to the realistic appearance. 

Two features that do not resemble an actual 
autoloading target pistol are the safety and the 
magazine. The safety is a small sliding lever at 
the front of the trigger guard on the right-hand 
side of the frame. Moving the slide forward 



places the safety in the off position while the 
opposite motion places the safely on. 

The magazine, which holds 16 BBs, is 
located along the upper right-hand side of the 
barrel. A spring-loaded follower can be pulled 
forward by means of a protruding pin, after 
which rotating the pin downward allows it to 
be locked in a recess at the forward end of its 
motion. With the follower in this position, a 
hole in the rib along the top of the barrel 
allows BBs to be dropped in. After the BBs 
are in place, the pin that holds the magazine 
follower forward is moved out of its retaining 
slot causing pressure on the BBs so they will 
feed properly. 

Because the Crosman 454 is a double- 
action pistol, the trigger action is long. How- 
ever, the trigger pull was measured at 5.6 
pounds, which is very light for a double- 
action pull. The trigger pull on this pistol is 
much better than that on many of the current 
double-action-only models. 

Loading a C0 2 cylinder in the Model 454 is 
done in the conventional manner. The right- 
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Being 

patterned after 
a target pistol, 
the Crosman 
454 has fully 
adjustable 
sights that are 
outstanding. 

On the 

Crosman 454, 
the safety is a 
small sliding 
lever on the 
right-hand side 
of the frame 
just in front of 
the trigger. 



hand grip panel is snapped off and the C0 2 
cylinder is inserted with the neck up. Turning 
the coin-slotted (or loop-headed in the last 
version of the 454) piercing screw clockwise 
causes the cylinder to be pushed upward 
onto the piercing pin. One difference between 
the Crosman 454 and some other C0 2 pistols 
is that the grip panel has clips that snap 
around the cylinder rather than on the grip 
frame. When there is no C0 2 cylinder in the 



gun, the right hand-grip panel is completely 
detached from the gun. 

The Crosman 454 is a sturdy, well-fin- 
ished, stylish pistol. Because mine has a 
leaking seal, no numerical data were 
recorded for this pistol. 

The Crosman 1600 

The Crosman 1600 is almost identical in 
appearance and function to the Model 454 
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The Crosman 
1 600 is a less- 
elegant version 
of the 454 that 
functions in the 
same way. 




described above. It does not have the high- 
quality adjustable rear sight of the Model 
454, but otherwise it functions in the same 
manner. Therefore, no additional description 
of its operation is needed. No data were 
recorded for this pistol. This model sells for 
approximately $50 in average condition. 

The Daisy PowerLine 44 

A revolver that achieved almost 
cult status because of movies is the 
Smith & Wesson Model 29 44 Mag- 
num. For several years, these guns 
were in short supply because of the 
high demand. Quick to recognize the 
marketing potential of the famous 
Model 29, Daisy introduced the Pow- 
erLine 44 in 1987 and it remained in 
production until 2001 with a retail 
price of $50-$60. 

The PowerLine 44 is a big revolver. 
It sports a 6.5-inch barrel and weighs 
35.9 ounces. The grip is too large for 
comfortable holding with small 
hands. Like all other repeating CO a 
pistols, the C0 2 cylinder is held in 
the grip. But that alone is not the 
reason for the large grip. This pistol 
is made with the dimensions of the 
largest frame (N-frame) Smith & Wes- 
son revolvers. 



The PowerLine 44 was most commonly 
seen with a 6-inch barrel. However, inter- 
changeable barrels in 4- and 6-inch lengths 
were also available. A special wrench was 
provided with two prongs that fit in two 
recesses on either side of the muzzle. This 
allowed the removal of a retainer plug, which 




Patterned after the Smith & Wesson 
Model 29 44 Magnum, the Daisy 
PowerLine 44 is a large 6-shot revolver. 
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Barrels of different lengths are interchangeable on 
the PowerLine 44. Note the recesses in the barrel 
shroud. 




The PowerLine 44 comes with a special wrench, 
which fits the recesses to loosen and tighten the 
barrel. 



then allowed the shroud and barrel to be 
removed. Barrels in each length came with a 
shroud of matching length so both barrel and 
shroud were replaced as a unit. When the 
barrel and shroud were in place, the barrel- 
retaining plug was replaced and tightened 
with the special wrench. Unfortunately, by 
the time I got involved with the PowerLine 44, 
no accessory barrels were available, so I have 
only the standard 6-inch barrel available for 
testing. I keep watching pawnshops, flea 
markets, and antique malls just in case 
another barrel turns up. 

Like most C0 2 revolvers, the PowerLine 44 
uses a rotating cylinder that resides at the 
front of the fake cylinder. This cylindrical 
magazine is removed by pushing downward 
on a latch on the left-hand side of the frame 
just in front of the cylinder. This allows the 
crane to swing out away from the frame. The 
cylindrical magazine is then lifted off its spin- 
dle. Because the cylinder measures .446 inch 
in thickness, any type of 177-caliber pellet 
can be used, a feature that I like. Sometimes, 
I just want to take whatever type of pellet I 
have at the moment and shoot. If I am out 
shooting pointed pellets in an air rifle, I do 
not always want to search for a wadcutter 
pellet to use in a pistol. 

Sights on the PowerLine 44 are as good as 
those on any C0 2 pistol I have tested. The 
front sight is a serrated ramp and the rear is 
a blade with a square notch. The rear sight is 
fully adjustable by means of two screws. 
These sights afford the best possible sight 
picture for shooting at paper targets. 
Although the grooves along the sides of the 
barrel rib could be utilized to mount other 
sights, I have no intention of doing so except 
perhaps for test purposes. 

Both single- and double-action firing are pos- 
sible with the PowerLine 44. In the single- 
action mode, the trigger pull is two-stage. The 
first stage is short and light (as it should be) 
and the second stage is quite crisp although a 
trifle heavy at 6.7 pounds. In double-action 
shooting, pulling the trigger causes the rotation 
of the plastic cylinder as well as moving the 
hammer to the rear. As a result, it has a rough 
feel that is rather heavy, and it measures 9.0 
pounds. While the double-action pull is by no 
means the worst for the guns tested, it is the 
single-action let-off that impresses me. 
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The cylinder latch 

is located on the 

left-hand side of 

the frame, and 

sliding it 

downward opens 

the cylinder. 

Note the target- 
style hammer 
andfully 
adjustable rear 
sight on the 
PowerLine 44. 




Although slightly heavy, it is as good as that on 
any pistol tested, including some costing three 
or four times as much as the PowerLine 44. 

Both hammer and trigger are of the target 
type. The hammer spur is wide and deeply 
grooved which allows for a comfortable, easy- 
to-control cocking motion. The trigger is extra 
wide, but its surface is smooth rather than 
grooved. A cross-bolt safety is located just 
below the rear sight. When the safety bar is 
pushed to the right, the safety is on. When the 
safety bar is pushed to the left, the safety is off 
and a red firing indicator is visible. If the ham- 
mer is cocked and a decision is made not to 
fire the gun, it is possible to let the hammer 
down. Place the safety on and pull the ham- 



mer back slightly to release the spring tension. 
With the trigger pulled to the rear, let the 
hammer down slowly with the thumb. 

Inserting a C0 2 cylinder involves removing 
the left-hand grip panel. A recess at the bottom 
allows for thumb pressure to be applied. With 
the grip panel off, a C0 2 cylinder is inserted 
neck up. The piercing screw is turned clockwise 
to force the C0 2 cylinder up to the piercing pin. 
A large ring makes it easy to initiate piercing 
with only finger pressure. It was with high 
expectations I began testing this sturdy, well- 
made revolver. If it were a 22 caliber, the Pow- 
erLine 44 would be my favorite C0 2 revolver. 
The results of the velocity tests are shown in 
the accompanying table. 
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Velocity Data for the Daisy PowerLine 44 at 70-72° F 






Velocity, ft/sec 


Pellet 


Ave. 


High 


Low Std. Dev. 


D.N. Meisterkugeln 
Gamo Match 
Daisy Wadcutter 
Crosman Wadcutter 
D. N. Club 
Eley Target 


397 
402 
415 
394 
421 
414 


402 
408 
426 
400 
430 
420 


393 4 

394 6 
398 10 
386 6 
410 11 
407 5 



Average velocities for the PowerLine 44 were 
higher than the advertised 400 ft/ sec with all 
but two of the pellets tested. In those two 
cases, the velocity was lower than 400 ft/sec 
only very slightly. Two of the pellets, the Daisy 
wadcutter and the Dynamit Nobel Club gave a 
rather large range of velocities as is reflected 
by the magnitudes of the standard deviations. 

No problems were encountered in the func- 
tioning of the PowerLine 44. The cylinder that 
holds the pellets is very large even though it 
holds only six pellets. I was amazed how 
much easier it was to load the large cylinder 
than the very small ones used in pistols that 
resemble autoloading firearms. The Power- 
Line 44 is a sturdy, full-size handgun that 
operates in a convenient, realistic manner. It 
is one I plan to use to get ready for handgun 
hunting for varmints. 



The Crosman SSP 250 

The Crosman SSP 250 is a specialized sin- 
gle-shot pistol with some unusual features. 
Produced from 1989 to 1995, the SSP has a 
long barrel that is easily interchangeable to 
177, 20, or 22 caliber. I believe the pistol was 
normally available in 1 77 caliber and the bar- 
rels in other calibers were available as after- 
market accessories. The SSP 250 was pro- 
duced specifically for shooting silhouette tar- 
gets and it is also a magnum among pistols. 
With its closed breech and long barrel, veloci- 
ties are higher than those specified for other 
CO a pistols. Currently, the SSP 250 pistols 
are highly prized as the starting point for pro- 
ducing high-powered guns for hunting and 
pest control. For such uses, the 20 and 22 
calibers are more suitable even though the 
177 caliber is no weakling for a pistol. Modi- 
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The chamber of the SSP 250 rotates to the left out of the action when the 
bolt handle is lifted. 

fled with polished and enhanced valves and 
seals, trigger alterations, etc., the SSP 250 is 
about as good as it gets as far as a magnum 
C0 2 pistol is concerned. 

The SSP 250 is a large pistol that measures 
14 inches in overall length and weighs 41.9 
ounces. It is a single-shot, bolt-action pistol 
with a 9 7/8-inch barrel and the action is of 
the rotating-chamber type, like the Model 262 
rifle to be discussed later. Lifting the flat bolt 
handle away from the gas tube rotates the 
chamber out of the action to the left exposing 
the opening in which a pellet is held. When 
the bolt handle is pressed back to its original 
position, the pellet is brought in line with the 
bore. This makes for a tight, efficient gas seal, 
which aids in producing high velocities. 
Because the port where the pellet is held 
measures 0.323 inch front to back, virtually 
all 177-caliber pellets can be used. 

Power source for the SSP 250 is one 12- 
gram C0 2 cylinder contained in a tube under 
the barrel. Loading a cylinder involves remov- 
ing the large grooved cap at the front end of 
the gas tube and inserting a C0 2 cylinder 
neck first. Replacing and tightening the cap 
pierces the cylinder. 

Sights on the SSP 250 are excellent. The 
front is a square post on a ramp that is 
hooded while the rear sight is a square- 
notched blade on a plastic base that is fully 



adjustable. The rear sight 
blade can also be removed 
and inverted to provide a 
peep sight. This is the same 
type of sight found on the 
Crosman 2260, 2250, 2240, 
2210, and 1760 models. As 
discussed in connection 
with the models listed, the 
sight works well as an open 
sight on the pistols where it 
is far from the shooter's eye, 
but it is useless on the 
rifles. When the blade is 
inverted and the sight is 
used as a peep sight, it is 
satisfactory on the rifles but 
useless on the pistols. The 
receiver of the SSP 250 is 
grooved for easy attach- 
ment of scope mounts or 
optical sights. One addi- 
tional advantage of the Model SSP 250 is the 
grips can be removed and the skeleton stock 
(Model 1399) can be added to make the pistol 
into a shoulder-fired piece. 

Like some other Crosman models, the SSP 
250 has two power settings, and withdrawing 
the cocking piece chooses the power level. If 
the cocking piece is withdrawn to the first 
notch, the lower power setting is selected and 
the velocity is approximately 425 ft/sec. 
Drawing the cocking piece back the full dis- 
tance engages the higher power setting which 
gives a muzzle velocity of approximately 530 
ft/sec. In essence, the distance to which the 
cocking piece is drawn back determines the 
striking force on the valve. A higher striking 
force results in a greater quantity of C0 2 
being released, which gives a higher velocity. 
In the higher- powered mode, the SSP 250 
was advertised to give 40 shots per C0 2 cylin- 
der while shooting in the lower-powered mode 
would yield 100 shots per cylinder. 

Trigger action on the SSP 250 is outstand- 
ing. It has a two-stage action and the let-off is 
crisp. Keep in mind the trigger pull weight is 
different when the pistol is fired in the low- 
and high-power modes because the tension 
on the sear is different. In the low-power 
mode, I measured the trigger pull to be about 
3 pounds 8 ounces while in the high-power 
mode it was approximately 4 pounds. 
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Velocity Data for the Crosman SSP 250 at 70°F 




Pellet Ave. 


Velocity, ft/sec 
High Low 


Std. Dev. 


D.N. Meisterkugeln 535 
Gamo Match 539 
Daisy Wadcutter 533 


538 533 
544 534 
548 515 


2 
4 
15 



While the SSP 250 is a high performance 
pistol, it is extremely straightforward and 
easy to use. Because of its intended use as a 
target pistol, testing was carried out in antici- 
pation of outstanding results. Three types of 
pellets were selected for the velocity tests. 
The results obtained are shown in the table. 

The data presented in the table show the 
Crosman SSP 250 gives average velocities 
with all three types of pellets virtually identi- 
cal with the maximum advertised for this pis- 
tol. Although the data are not shown, a few 
shots fired with the cocking piece pulled back 
to give the low power setting resulted in a 
velocity of 400-425 ft/sec depending on the 
pellet type. This is outstanding performance 
by the SSP 250. 

If you want high performance in terms of 
accuracy and power in a C0 2 pistol, the SSP 
250 is an excellent choice (if you can find one 
at a reasonable price). If you can't, do not 




despair since the current Model 2240 is a 22- 
caliber bolt-action single shot that is highly 
effective. Because it is a popular model for 
customizing and "hot rodding," prices for the 
SSP 250 tend to be rather high with over 
$100 being common. However, I found mine 
in a pawnshop in Wyoming, and I had seen it 
in the shop a year before I bought it. I 
thought the price was reasonable and since I 
did not have one, I added it to my battery of 
"user collectibles." I hope to run across a bar- 
rel in 20 or (preferably) 22 caliber at a rea- 
sonable price. If I do, I will have just about 
the ultimate C0 2 pistol for pest shooting. 

The Crosman 116 

The Crosman Model 116 was produced 
from 1951 to 1954. It was a 22-caliber single 
shot with a 6-inch barrel. A 10-ounce C0 2 
cylinder was used to fill the large gas tube 
that ran below the barrel. It was advertised 



A collector's dream, this 
Crosman 116 bulk-Jill pistol was 
found with the 1 0-ounce C0 2 
tank, original box, and all 
papers. In like new condition, it 
is still a good shooter. 
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The power level of the Crosman 116 is adjustable by 
turning the knob on the rear of the receiver. 

the gas tube held enough gas for 30 shots. 
The 10-ounce C0 2 cylinder that came with 
the Model 116 furnished power for approxi- 
mately 800 shots. A knurled knob on the 
back of the receiver could be turned to adjust 
the power level by regulating the amount of 
gas released. Grips were made of checkered 
Tenite® and were made in different colors. My 
pistol has the light-colored grips, but I believe 
black was more common. 

The rear sight was fully adjustable and the 
front sight consisted of a metal blade. In 
terms of construction, the Model 116 was 
first class. Except for the grip panels, the pis- 
tol was made of black finished brass. It repre- 
sented a simple but elegant design. Pulling 
back a knurled bolt head cocked the pistol so 
that a single 22-caliber pellet could be 
inserted in the loading groove. A similar bolt 
head is used on the current Benjamin EB17 
and Sheridan EB20. 



The Crosman 116 had an adjustable rear sight. The 
knurled knob functions as both bolt handle and 
cocking piece. 

I did not pressurize my Crosman 116. It 
turned up in an antique mall in like new con- 
dition complete with a cylinder, box, and 
papers. I plan to keep it that way, so I did not 
put through a testing procedure. I have no 
doubt it will perform exactly as it did about 
50 years ago. 

The Crosman 38C 

Crosman's first airgun in 1923 was a 22- 
caliber rifle, and Crosman has been the domi- 
nant producer of 22-caliber C0 2 guns. One of 
the long-lived models is the Model 38 revolver, 
which was available with a 3 1/2-inch barrel — 
the Model 38C— and with a 6-inch barrel- 
called the Model 38T. Made in 1964-73, the 
first variant had a metal cylinder and metal 
rear sight. The second variant, made in 1973- 
76, had a plastic cylinder and rear sight. 
Because of the strong resemblance of the 
shorter-barreled model to a combat- style 
revolver and the longer barrel to a target 
revolver, the 38C and 38T were dubbed "38 
Simulators." The C0 2 revolvers were intended 
for training purposes. Currently, prices for the 
Models 38C and 38T are approximately $100. 

Outwardly, the Model 38C resembles a 
Smith & Wesson Model 19 Combat Magnum. 
The very large grip and fake ejector rod 
shroud give the Model 38 the same profile as 
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Patterned after the Smith & Wesson Combat Magnum, 
the Crosman 38C is a 6-shot revolver. 




Pellets are loaded in the Crosman 38C by pulling 
back on the grooved slide and placing a pellet in the 
recess. Allowing the slide to move forward pushes 
the pellet into a chamber. 



the firearm. The Model 38 has a short cylin- 
der holding six pellets, which rotates in front 
of a larger fake cylinder. 

The upper flute on the left-hand side of the 
fake cylinder has a spring-loaded slide that 
can be moved to the rear. When this is done, 
a pellet can be dropped into the space 
between the slide and the rear of the cylinder. 
Allowing the slide to move forward pushes the 
pellet into one of the chambers. Turning the 
cylinder clockwise to align the next chamber 
allows the process to be repeated until all of 
the chambers are loaded. 

A C0 2 cylinder is held in the grip of the 
Model 38. The left-hand grip panel can be 
removed and the cylinder inserted neck up. 
Turning the large, coin-slotted screw in the 
bottom of the grip moves the cylinder up to 
the piercing screw. As in some other early 
Crosman models, the left-hand grip panel has 
a bracket that snaps over the C0 2 cylinder. 
The grip panel is held only to the C0 2 cylin- 
der and not the frame. Crosman advertised 
that a C0 2 cylinder provided power for 
approximately 45 shots. 

Because one of the intended uses of the 
Model 38 includes target shooting, sights are 



SHOOTING SOME C0 2 CLASSICS 167 



On the Crosman 38C, the 

left-hand grip panel is 

held to the C0 2 cylinder 

by a spring clip. 





Sights on the Crosman 38C provide an excellent sight picture 



excellent. The front sight is a square-topped 
post on a ramp and the rear is a fully adjust- 
able square notch. The sight picture provided 
by these sights is as good as that given by 
sights on any C0 2 handgun. 

While preparing to test the Crosman 38C, a 
bad seal was discovered. Therefore, no actual 
firing tests were conducted, but the descrip- 
tion of the pistol and its operation will be of 
use for reference purposes. 



The Crosman Single 
Action 6 

In the 1950s and 1960s, west- 
ern TV programs were quite pop- 
ular. Shows like Gunsmoke, 
Bonanza, and Have Gun Will 
Travel were certainly high on my 
list of programs to watch on a 
regular basis. It was natural a 
C0 2 handgun would be produced 
that resembled the famous Colt 
Single Action Army. The Crosman 
Single Action 6 (sometimes identi- 
fied simply as the SA 6) was that 
C0 2 gun. Made in the years 
1959-1969, the SA 6 was a six- 
shot, 22-caliber revolver with a 
number of unique features. It 
could be fired only in the single- 
action mode, which meant the 
hammer had to be cocked for 
each shot. As collectibles, the 
prices go up to $100 for a nice specimen. 

Made entirely of metal, the SA 6 weighed 3 1 
ounces and measured 10-5/16 inches in 
length. Unlike other revolvers in which the 
C0 2 cylinder is held in the grip, the SA 6 
holds the C0 2 cylinder under the barrel. The 
piercing pin is on the front of the frame just 
below the barrel. A bracket holding a 
threaded rod was placed below the barrel just 
behind the muzzle. The threaded rod was fit- 
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Patterned after 
the Colt Single 
Action Army, 
the Crosman 
Single Action 6 
has authentic 
styling andfeel 
in the hand. 




A C0 2 cylinder Jits under the barrel of the SA 6 with 
the neck pointing backward into the frame. Turning 
the ridged ring forces the threaded bolt back against 
the base of the cylinder. 

ted with a knurled ring that could be rotated 
to move the rod forward or backward. When a 
C0 2 cylinder is placed between the threaded 
rod and the piercing pin, turning the knurled 
ring moves the cylinder backward to the 
piercing pin. When installed, the C0 2 cylin- 
der is fully exposed below the barrel. 

Unique features of the SA 6 do not end with 
the method in which the cylinder is held. 
Another is the way in which the pellets are 
loaded. A spring runs around the cylinder 
below the external surface so that it is exposed 
in each chamber. When a pellet is forced into 
the chamber, the skirt passes over the spring, 
and the groove that circles the midsection of 



the pellet resides on the spring. Pellets are 
loaded into each chamber by pushing them in 
base first from the front. Crosman Superpells 
from the same time period were more or less 
hollow cylinders of lead that had a small, 
knurled ring around the waist. That ring was 
engaged by the spring in the chamber to hold 
the pellets in place. 

The SA 6 is a very simple revolver. As with 
other classic single-action firearms, there is 
no safety. However, the gun must be cocked 
for each shot. Sights are of the rudimentary 
type found on early single-action revolvers. 
The front is a blade with a rounded profile. 
The rear sight is nothing more than a groove 
at the rear of the top strap of the frame. This 
is a plinking gun pure and simple. 

Over the years in which it was made, the 
SA 6 appeared with different types of grips. 
My specimen has gray plastic grips with 
ridges resembling stag except for the color. 

The SA 6 I happened to find in an antique 
store showed plenty of wear, which had 
removed a great deal of its finish. The cylin- 
der was so gummed up it would hardly turn. 
A good cleaning and a little Crosman Pellgun 
Oil® made it function smoothly. After that 
was done, I was amazed at the trigger action 
of the old gun. The trigger let-off with no trace 
of creep at only 1.7 pounds! While I appreci- 
ate a trigger that functions like that, it cer- 
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Pellets are held 

in place by a 

spring that 

encircles the 

cylinder while 

passing through 

the edge of each 

chamber. 



tainly needs to be handled 
carefully. 

While I have some collectible 
old Crosman pellets, I had no 
intention of shooting them. 
Therefore, I decided to use 
Crosman Copperhead wadcut- 
ter pellets and hope the spring 
in the chambers would hold 
them in place. Unfortunately, 
the spring did not engage 
them tightly because of their 
tapered shape around the 
middle, and the pellets were 
able to move back and forth in 
the cylinder. It was found that 
if the SA 6 was held with the 
muzzle pointing up between shots there was 
no problem with the pellets protruding from 
the front of the cylinder. A Crosman C0 2 cyl- 
inder was installed, the gun was fired twice to 
initialize the power train, and the cylinder was 
loaded with Crosman wadcutter pellets. After 
firing one shot for fun, the next five were fired 
across the chronograph, which indicated 
speeds of 269, 266, 261, 271, and 268 ft/sec 
for an average of 267 and a standard deviation 
of 4 ft/ sec. Many years ago, I read an article 




Sights are of the most rudimentary type with the rear sight being only 
a notch at the rear of the frame. 



on the disassembly and servicing of this gun 
and the velocity specified was 245 ft/sec. My 
old six-gun was slightly above that figure at a 
temperature of approximately 82T. 

After testing velocity, I reloaded the cylin- 
der with pellets and set up a target at 10 
yards. Aiming at a 1-inch bull, I found the 
point of impact was about 2.5 inches low but 
just about centered left to right. I proceeded 
to cluster six shots in a group of about 3 
inches. This was so much fun I reloaded and 
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put six more in the same group and then 
added six more. A total of 18 shots went into 
a group of about 3.5 inches. I have no doubt 
the SA 6 is more accurate than that, but the 
sights are simply too crude to tell. 

One point regarding safety needs to be 
made. When it is down (uncocked), the ham- 
mer rests against the valve release pin. Push- 
ing on the hammer causes the release of C0 2 , 
so a blow to the hammer could cause the gun 
to fire. In that sense, it is like the single- 
action firearms of long ago, which were car- 
ried with an empty chamber under the ham- 
mer as a safety measure. 

It was a real change of pace to fire this old 
C0 2 six-gun after so much testing with those 
that resemble semi-automatic pistols. I found 
this old gun in an antique store in Wisconsin 
and the owner sold it and another spring BB 
pistol for $25. There was no way to determine 
if it worked before I bought it, but I was 
pleasantly surprised when I tried it. It is truly 
a blast from the past. 

The Crosman Mark I 

During a summer trip to Wyoming, my wife 
and I saw a Crosman Mark I in a pawnshop. I 
knew the reputation of this model well 
because I had bought one in the 1970s for my 



son. I thought the asking price for the Mark I 
was too high, so even though the pistol 
looked almost new, I did not buy it. Later, as I 
got more involved with C0 2 guns, I wished for 
the Mark I. The following summer we found 
the Mark I still residing in the glass case at 
the pawnshop. Pawnshop operators are gen- 
erally more anxious to bargain on a piece of 
merchandise that has not moved in a year so 
I began the bargaining. I eventually bought 
this outstanding specimen for $65 and was 
very glad to do so since the average price for a 
Mark I is usually $100 or more. 

Introduced in 1966 and discontinued in 
1980, the Crosman Mark I is highly sought 
after by both collectors and shooters. If nec- 
essary, they can be repaired and new seals 
installed. A specimen in good condition is 
both accurate and powerful. Moreover, this 
pistol can be modified and customized to 
increase its power. One such business that 
does repairs and performs power modifica- 
tions on many Crosman, Benjamin and 
Sheridan models is McMurray & Son (MAC- 
1), 13974 Van Ness Avenue, Gardena, CA, 
90249, (310) 327-3581. The Crosman Mark I 
can be modified to produce a high-powered, 
accurate pistol highly prized for both small 
game hunting and field target shooting. Along 
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Pulling the knurled knob back exposes the chamber for loading a single pellet. 

with the Crosman 600, it has achieved a 
cult status among serious air gunners. 

I have commented elsewhere in this 
chapter on the legendary Crosman 600, 
and the Mark I occupies a similar posi- 
tion in the opinion of many C0 2 gun- 
ners. Outwardly, a Crosman Mark I 
resembles the target version of the 
famous Ruger 22 rimfire semi-auto- 
matic. The tapered barrel shroud, the 
cylindrical receiver, and the grip shape 
and angle imitate the famous Ruger tar- 
get pistol very closely. The Mark I is 1 1.0 
inches long, weighs 41.7 ounces, and 
has a 7.25-inch barrel. Grips are of 
molded plastic with checkering and a 
thumb rest. 

Cocking and loading are separate 
operations on the Crosman Mark I. 
Loading is accomplished by turning the 
checkered knob at the rear of the 
receiver and drawing it backward. A sin- 
gle pellet is placed in the loading track 
and the bolt is returned to its original, closed 
position. 

Cocking the Mark I is accomplished by 
means of the knurled knobs just above the 
trigger. These knobs, one on either side of the 
frame, are connected by a pin that passes 
through the receiver. That pin moves forward 
and backward in a slot. Pulling the cocking 
knobs forward cocks the gun. However, a 
unique feature of the Mark I is that two clicks 




The slide above the trigger is pulled forward to cock the 
pistol. Moving the slide until it clicks once gives the low 
power setting while two clicks give high power. 



are heard as the knobs move fully forward. 
These clicks represent two power levels. If the 
knobs are pulled forward until the first click 
is heard and then released, the pistol has 
been cocked for a low power setting. In this 
low-power mode, a muzzle velocity of approxi- 
mately 300 ft/sec is achieved and approxi- 
mately 120 shots can be obtained from a C0 2 
cylinder according to the old Crosman adver- 
tisements. Pulling the cocking knobs forward 
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The undercut front sight on the Mark I is of the target type 
that gives a sharp image on the target. 




On the Crosman Mark I, the rear sight has a fully adjustable 
blade with a square notch. Combined with the excellent front 
sight, there are no better sights on any current C0 2 pistol 

until the second click is heard cocks the pis- 
tol in the high-power mode. The high power 
setting produces a muzzle velocity of approxi- 
mately 400 ft/ sec and approximately 55 
shots can be obtained from a C0 2 cylinder. 

The Mark I safety is a rotating lever just 
behind the trigger on the left-hand side of the 
frame. With the lever in the down position, 
the pistol is ready to fire and with the lever in 
its upper position, the safety is on. The safety 
cannot be placed on until the pistol is cocked. 
This may at first seem strange, but it is quite 
reasonable. Until the cocking knobs are 
pulled forward, the pistol cannot be fired any- 
way so there is no need to put the safety on. 

The sights on the Crosman Mark I are as 
good as any found on a C0 2 pistol. The front 



sight is a high ramp/post with an 
undercut rear face. Undercutting pre- 
vents reflection of light from the front 
sight, which hampers getting a sharp 
outline of the sight when aiming. The 
rear sight is a metal blade with a square 
notch protected by massive metal ears. 
Windage adjustments are made by 
means of slotted screws. The sight blade 
is located so that it rests between two 
small setscrews visible on the outsides 
of the protective ears. Loosening one of 
them creates a space on that side of the 
blade. Tightening the screw on the oppo- 
site side moves the blade until it rests 
snugly against the other screw. By loos- 
ening one screw and tightening the 
other, the sight blade can be moved lat- 
erally. Elevation adjustment is made by 
means of a small screw that protrudes 
vertically through the base of the sight 
blade. When it comes to sights on C0 2 
pistols, those on the Crosman Mark I 
are about as good as it gets. 

With its other high quality features, it is 
no surprise the Mark I has an outstand- 
ing trigger. First, since this is a single- 
action pistol that is cocked manually, the 
trigger motion to release the sear is very 
short. Second, the trigger is adjustable 
my means of a small Allen-head screw 
located inside the front of the trigger 
guard. This in itself is rare on a C0 2 pis- 
tol, but the Mark I was intended for fairly 
serious target shooting. Third, the trigger 
pull depends on whether the pistol is 
being fired in the low-power or high-power 
mode. On the low power setting, the trigger let- 
off is crisp and very light with the pull on mine 
measuring only 2.1 pounds. On the high power 
setting, where there is greater tension on the 
sear, trigger let-off is crisp but the required pull 
is considerably greater. My Mark I has a trigger 
pull of 6.7 pounds on the high power setting. 
The Crosman Mark I has a trigger as good as 
there is to be found on any factory C0 2 pistol 
with the exception of some all-out target mod- 
els. It is truly fitting for this classic pistol. 

Testing the Crosman Mark I to determine 
how it performed with respect to velocity pro- 
duced the very interesting results shown in 
the accompanying table. Velocity testing 
included firing five-shot strings with five 
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Velocity Data for the Crosman Mark 1 at 78° F 










Velocity, ft/sec 






Pellet 




Ave. 


High 


Low 


Std. Dev. 


D.N. Meisterkugeln 


(High) 


423 


428 


418 


4 


D.N. Meisterkugeln 


(Low) 


217 


220 


215 


2 


Gamo Match 


(High) 


419 


421 


418 


1 


Gamo Match 


(Low) 


214 


218 


212 


2 


D.N. Super-H-Point 


(High) 


414 


417 


412 


2 


D.N. Super-H-Point 


(Low) 


195 


200 


191 


4 


Crosman Wadcutter 


(High) 


423 


426 


420 


3 


Crosman Wadcutter 


(Low) 


230 


236 


225 


4 


D.N. Hobby 


(High) 


462 


467 


458 


4 


D.N. Hobby 


(Low) 


254 


257 


251 


2 


High and Low refer to the power setting. 









types of pellets with the Mark I on both the 
high and low power settings. 

Crosman literature of the 1970s indicated 
the high power setting produced a pellet 
velocity of approximately 400 ft/sec. In fact, 
my Mark I gave approximately 425 ft/sec 
with pellets of normal weight and 462 ft/sec 
with the 12.00-grain Dynamit Nobel Hobby. 
Clearly, the old Mark I has lost nothing with 
respect to velocity. It is a pistol that produces 
considerable power. 

In the low power mode, the velocities were 
well below the approximately 300 ft/ sec 
advertised for the Mark I with average veloci- 
ties being around 220-230 ft/sec except for 
the lightweight Hobby, which averaged 254 
ft/ sec. It is interesting to note that the veloci- 
ties given by the Mark I are extremely uni- 
form when either power setting is used. I do 
not know the number of shots that can be 
fired on the low power setting before a cylin- 
der is exhausted, but it is large. My wife and I 
bounced pinecones in the Big Horn National 
Forest for a long time without changing the 
cylinder. On both power settings, the Mark I 
is wonderfully accurate. With excellent tar- 
get-type sights and good trigger action, no 
C0 2 pistol has performed better in the tests 
reported in this book. In my opinion, the 
Crosman Mark I is among the two or three 
best C0 2 pistols I own, whether of current 
manufacture or classic status. 

The Crosman 600 

In 1960, Crosman introduced a C0 2 pistol 
that was to achieve the status of a classic. 
That 10-shot 22-caliber pistol was known as 



the Model 600. It was discontinued in 1970 
and many airgunners believe it was the finest 
C0 2 pistol ever made. So highly regarded was 
the Crosman Model 600 that it is difficult to 
find one today, and if you do, the going price 
may be $100-$300 depending on condition 
and accessories. So well made was the Cros- 
man 600 that many are still good shooters 
even after more than 30 years. It is one of the 
most highly desirable C0 2 pistols ever made. 

During a discussion about air and C0 2 
guns with Mr. Warren Newman of Cody, Wyo- 
ming, he mentioned he had bought a pistol 
that was about to be sold at auction for $5.00. 
I will not tell you what he paid for it. Later in 
the day that our discussion took place, Mr. 
Newman brought his pistol for me to examine. 
It was the Crosman 600 that you see here and 
it had the original leather holster with it. Such 
things do not happen often but it is the possi- 
bility of such things that makes going to auc- 
tions, flea markets, pawnshops, and antique 
malls exciting for the collector. 

Like the Crosman 400 rifle, the Model 600 
has an in-line magazine on the left-hand side 
of the receiver with a spring-loaded follower 
and a rotating chamber at the forward end. A 
pellet moves from the magazine tube into the 
chamber, which then rotates automatically to 
line up with the barrel. However, when the 
Model 600 is fired, the chamber containing a 
pellet rotates to align with the barrel as the 
gas is being released. The reloading process 
is done manually as the bolt is cycled in the 
Model 400 rifle, but it is performed automati- 
cally in the Model 600 pistol. The Model 600 
is a true semi-automatic pistol. 
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The Crosman 
600 is 

considered by 
many to be the 
finest semi- 
automatic co 2 
pistol ever made. 



Being a 1960s design, the Crosman 600 
has the look of an airgun rather than a mod- 
ern centerfire pistol although there is a slight 
similarity to the appearance of a Smith & 
Wesson Model 41 or a Colt Match Target 
Woodsman. This has its advantages. A C0 2 
cylinder is held in a tube below the barrel 
rather than in the grip. At the front end of the 
tube is a large, grooved cap that is unscrewed 
to insert a C0 2 cylinder. Like some other 
Crosman models, the cylinder is inserted 
with the neck pointing forward because the 
piercing pin is in the cap. 

Because the Crosman 600 is made of 
metal, it is a heavy pistol that weighs approx- 
imately 40 ounces. It has a barrel that mea- 
sures slightly over 5 inches long. The trigger 
of the Crosman 600 is nicely curved and 
deeply grooved. The grips are made of molded 
plastic with simulated wood grain and have 
deep checkering. A thumb rest is located at 
the top of the left-hand panel and each panel 
has a swell at the bottom. This particular gun 
is designed for right-hand shooters. The 
sights on the Crosman 600 consist of a 
square-topped blade front and a massive rear 
sight that is adjustable for windage and ele- 
vation. The sight picture is as good as that 
found on any air or CQ 2 pistol. 



Crosman C0 2 guns of the same time period 
as the 600 featured in-line magazines. This 
design necessitates the use of flat-pointed 
pellets because pellets leave the magazine lat- 
erally in the rotating chamber. Loading the 
magazine involves pulling the spring- loaded 
follower to the rear and dropping pellets 
(head forward, of course) into the rectangular 
opening while tipping the muzzle upward so 
the pellets slide toward the rear of the maga- 
zine. The magazine follower has a pin that 
can be rotated to hold the follower in its rear- 
ward position for easy loading. 

Except for the grip panels, this gun is made 
of metal; it is heavy, and it is robust. These fac- 
tors contribute to its long life and its immense 
popularity with both collectors and shooters. 

Just above the grip on the left-hand side of 
the pistol is a large sliding lever. This sliding 
lever serves exactly the same function as does 
the moving slide on an autoloading firearm. 
Pushing the lever to the rear a short distance 
cocks the gun. Pushing the lever to its rear- 
most position completes the action by caus- 
ing the rotating chamber to turn 
counterclockwise approximately one-eighth of 
a revolution so that its opening aligns with 
the magazine tube allowing a pellet to enter 
the chamber. The slide is then pushed for- 
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ward and the pistol is ready to 
fire. Pulling the trigger disen- 
gages the sear, which lets the 
rotating chamber turn clock- 
wise to align with the barrel, 
and the C0 2 valve opens, dis- 
charging the gas to launch the 
pellet. After the first shot, sub- 
sequent shots require only 
pulling the trigger because the 
C0 2 supplies the power to 
cycle the action. This is a true 
semi-automatic pistol that 
functions in a single-action 
mode. 

If the piece is cocked (either 
manually for the first shot or 
automatically thereafter) and 
the shooter changes his mind 
about shooting, the pistol can 
be decocked. Simply push the 
slide completely and tightly to 
the rear to remove the tension; 
then while holding the slide, 
pull the trigger and let the slide move forward 
slowly while holding it. 

Having heard and read so much about the 
Crosman 600, it was with considerable enthu- 
siasm that I began testing. This old gun had 
not been fired for years. I knew that because 
the exhausted C0 2 cylinder it contained was 
of the old style with the "pop bottle" crimp. I 
cleaned the gun thoroughly and lubricated it 
with Crosman Pellgun Oil®. After inserting a 
new C0 2 cylinder, I put 10 Crosman Copper- 
head wadcutter pellets in the magazine and 
cycled the slide. I pulled the trigger and heard 
a thud. I repeated the process and heard 
another thud. The third time, the gun fired. 
Not only that, it fired flawlessly every shot 
thereafter until the C0 2 cylinder was emptied. 
After firing 10 shots for fun, I chronographed 
the next 10 shots. The velocities (in ft/sec) 
obtained with the 14.3-grain Copperhead wad- 
cutter pellets were as follows: 

Shot 123456789 10 

389 386 383 386 381 379 380 374 382 369 

The average for the 10 shots is 381 ft/sec, 
which is approximately the velocity of some 
current 22-caliber models. 

So, the old Crosman 600 shoots hard, but 
how accurate is it? I shot for fun until the 
C0 2 cylinder was empty so I could test accu- 




Note how the pellets are held in the magazine and are pushed forward 
into the rotating chamber by the magazine follower. 



racy with a full cylinder. I loaded a fresh CO a 
cylinder and loaded the magazine with Cop- 
perhead wadcutter pellets. My target was 10 
yards away and I shot standing with my 
shooting hand resting on a sandbag on a 
fence post. Three five-shot groups measured 
1.32, 1.52, and 2.10 inches. I next fired two 
groups using RWS Meisterkugeln pellets and 
they measured 1.05 and 0.88 inches. This is 
about as good as I can get with any air pistol 
shooting under these conditions. In terms of 
accuracy, I have no doubt that the Crosman 
600 is the equal of any of the modern C0 2 
pistols except for target models. 

The Crosman 600 is a fine C0 2 pistol. It has 
excellent adjustable sights and a good trigger 
let-off. I only wish that more current models 
were as well made and accurate. With heavy 
emphasis on plastics, gimmicky fiber optic 
sights, and lousy trigger pull, many of the cur- 
rent models simply are not in the same class 
as the Crosman 600 of the 1960s. This was a 
borrowed gun. It had to be returned. With my 
impressions of this gun being what they are, 
you probably think that when I had to return 
it I may have shed a tear or two. I did not. I 
wept bitterly. Seriously, it was a pleasure to 
have the opportunity to spend some time with 
a true classic of airgun history. I am deeply 
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O 

The Crosman 262 is a sturdy, reliable rijle that 
represents high quality in a C0 2 rifle. 


grateful to Mr. Warren Newman for 
allowing me to test his Crosman 
600 even before he had fired it him- 
self. 

The Crosman 262 

Manufactured only in the 1991- 
1993 period, the Crosman Model 
262 had some unique features. 
Basically, it is a sturdy, single-shot 
rifle that shoots 177-caliber pel- 
lets. It has a few plastic parts but 
the Model 262 is essentially a 
metal-and-wood rifle. Unlike the 





current Model 1710 single shot, 
the loading and cocking operations 
are separate with the Model 262. A 
scaled-down rifle known as the 262Y or 
Youth Model was also produced. However, 
airgun shooters were becoming infatuated 
with repeaters in the early 1990s. To provide 
what that group wanted, the Crosman 
Repeatair 1077 was introduced in 1994 and 
is still produced. 

Specifications of the Crosman 262 show it 
is 38-1/4 inches long, weighs 4 pounds 14 
ounces, and has a muzzle velocity of 625 
ft/sec. The 262Y youth model is 33-3/4 
inches long, weighs 4 pounds, and has a 



Cocking and loading are separate operations with the Crosman 
262. 

muzzle velocity of 610 ft/sec. Prices for the 
Model 262 are in the $80-$ 100 range for 
specimens in good condition. 

With most bolt-action pellet rifles, lifting 
the bolt and drawing it to the rear cocks the 
action and exposes the loading port. Inserting 
a pellet and closing the bolt readies the piece 
for firing. Lifting the bolt handle on the Model 
262 causes a rotating chamber to be rotated 
out of the left-hand side of the receiver. The 
bolt handle can be moved only up and down, 
and it cannot be drawn backward. A single 
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The Crosman 262 is an accurate and reliable classic that we still enjoy using. 



177-caliber pellet can be inserted in the 
exposed chamber. Returning the bolt to its 
closed position causes the chamber to be 
moved into the action so that the pellet in the 
chamber is in line with the barrel. The rifle is 
now loaded but it is not cocked. Cocking the 
action is achieved by drawing the cocking 
piece to the rear until two clicks are heard. 
Releasing the tension on the cocking piece 
allows it to move forward to the rear of the 
action due to spring tension. If the safety is 
off, the rifle is ready to fire. 

On my rifle, the chamber measures 0.322 
inch in thickness, which is sufficient to 
accommodate any 1 77-caliber pellet. 

I wish the current air and C0 2 rifles had 
triggers that gave let-off as smoothly as the 
Crosman 262. There is a short, light take-up 
motion after which the trigger has a very 
crisp let-off with a pull weight measured as 
2.6 pounds. This rifle has trigger action as 
good as any current C0 2 gun in my collec- 
tion. A cross-bolt safety is located behind the 
trigger, and it functions in the "right is on, 
left is off manner. 

A single C0 2 cylinder is held in a large tube 
below the barrel. Removing the ridged cap 
allows a CQ 2 cylinder to be placed in the tube 



neck first. Replacing and tightening the cap 
pierces the cylinder. 

Sights on the Crosman 262 are very good. 
The front sight is a square-topped post on a 
substantial ramp. The rear sight is a metal 
blade fastened to the barrel by two screws. 
The rear sight screw protrudes through a slot 
in the sight base, which allows some lateral 
movement after the screw is loosened. Some 
loosening of the front screw holding the rear 
sight may also be required for the sight to 
move laterally. Movement of the rear sight lat- 
erally provides windage adjustment. Elevation 
adjustment is made by means of a stepped 
riser ramp that can be moved forward or back- 
ward. The square-post front sight and the 
square notch in the rear sight are well 
matched in size to provide an excellent sight 
picture. These sights are far superior to the 
funky fiber optic devices found on many of the 
current air and C0 2 guns. Moreover, the metal 
receiver is grooved so that accessory sighting 
equipment can be easily attached. 

Writing about the Crosman 262, one 
author referred to it as a sleek rifle. Viewed 
from above, the rifle is thin in profile. Perhaps 
this is to what the other writer was referring. 
With its large forearm, a front end cut on a 
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Velocity Data for the Crosman Model 262 at 70T 



Velocity, ft/sec 



Pellet Ave. 

D. N. Meisterkugeln 614 

Crosman Wadcutter 609 

Winchester Hunting 632 



figh 


Low 


Std. Dev 


622 


608 


6 


617 


604 


5 


640 


626 


5 



straight backward slant, and a stock with a 
raised comb and poorly shaped pistol grip, 
this rifle is anything but sleek. The pistol grip 
is a goose-necked affair with an exaggerated, 
tapered bottom. The top edges of the forearm 
along either side of the barrel are square-cor- 
nered and sharp-edged. From a side view, 
this rifle is almost cosmic in appearance. 

The stock is made from very nice hardwood 
and it has a functional and attractive composi- 
tion butt plate with a white spacer. Regardless 
of its less than classic sporting rifle lines, this 
is a substantial piece. It has a lot of metal and 
a lot of wood in its makeup. Suffice it to say I 
like this rifle enough to have two of them. 
However, that doesn't mean the stock isn't lit- 
erally begging to be attacked by a wood rasp. 
This is a very well constructed rifle. 

It has been my good fortune to find two 
Crosman Model 262 rifles that were both like 
new. One even had the original box and 



papers to make it more desirable. Velocity 
tests were conducted with only one of the rifles 
and produced the data shown in the table. 

The Crosman Model 262 had an advertised 
muzzle velocity of 625 ft/sec. It is reassuring 
to see that mine produced an average velocity 
very close to that value. The Winchester 
Hunting pellet weighs 7.5 grains and the 
average velocity with that pellet was actually 
above the advertised velocity. Meisterkugeln 
pellets weigh 8.2 grains, which resulted in a 
lower velocity. It was a pleasure to shoot this 
vintage Crosman that performs just as well 
today as it did several years ago. 

The Crosman 400 

Crosman Corporation has certainly been the 
dominant influence in the design and manu- 
facture of repeating rifles powered by C0 2 . 
Perhaps the best example of this type of gun is 
the legendary Crosman 600 semi-automatic 
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In almost mint condition in the original box, this Crosman 400 was irresistible. 
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The Crosman 400 

has an in-line 

magazine that 

holds 10 pellets. 



pistol described earlier in this chapter. 
Another of the classic Crosman products is 
the Model 400, a bolt-action repeater in 22 
caliber. The in-line magazine holds 10 pellets 
that are fed into a rotating chamber. Because 
the pellets are contact in a head-to-tail man- 
ner, lateral movement of a pellet into the 
chamber is possible only for flat-nosed pellets. 

The Crosman 400 was introduced in 1957 
with the first variant having the cross-bolt 
safety that passes through the stock. A second 
variant having the heavy, die cast trigger 
housing was made in 1962-1964. Advertised 
muzzle velocity for the Model 400 was 450 
ft/sec, and 50 shots were supposedly the 
norm for a C0 2 cylinder. Crosman advertised 
the Model 400 had a button-rifled barrel 
known as the Tru-Flyte®. Each rifle was tested 
to show it gave 1 /2-inch or smaller groups at 
25 feet. It measures 34 inches in length and 
weighs 4 pounds. An average price for a Model 
400 in good condition is in the $150 range. 

The Crosman 400 represents a type of C0 2 
rifle absent from today's market. It is a 10- 
shot repeating 22-caliber wood-and-metal 
rifle in the Crosman tradition of the 1950- 
1960s. Introduced in 1957, the Model 400 
survived until 1964. Several Crosman air and 
C0 2 rifles underwent design changes during 
the span of their production during the 1950s 
to 1970s. One of the most significant changes 
was a shift from a safety that is a cross bolt 
through the stock above the trigger to a rotat- 
ing lever that was part of the trigger guard. 
Rifles having the cross-bolt safety, including 
the Models 400 and 180 C0 2 rifles and the 
Models 140 and 1400 multi-pump pneumat- 



ics, had a thin, stamped metal trigger guard. 
Any of these Crosman models with these fea- 
tures are referred to as "first variant cross- 
bolt safety." Later variants with the safety in 
the front of a massive, die-cast trigger guard 
are referred to as the "second (or later) vari- 
ants with die-cast trigger guard." My Cros- 
man Model 400 has a cross-bolt safety 
through the stock so it is a first variant man- 
ufactured in the period 1957-1962. The sec- 
ond variant was made from 1962 to 1964. 
Crosman models with the die-cast trigger 
guard are considered to be more desirable 
because the trigger mechanism is much bet- 
ter than that found on the first variant. 
Although my Crosman 400 is a first variant, I 
did find it at a good price with its original box 
and papers. It appeared to be in virtually new 
condition. 

Power supply for the Model 400 is two C0 2 
cylinders contained in a tube below the bar- 
rel. The forward end of the tube has a ridged 
cap just in front of the forearm. When the cap 
is removed, two C0 2 cylinders are inserted. 
The first cylinder is inserted neck first and 
the second has the large end go in first. The 
cap contains a piercing pin while another 
resides at the other end of the gas tube. 
Cocking the rifle and pulling the trigger 
causes piercing of the C0 2 cylinders. The 
operating instructions then state the rifle 
should be recocked immediately to allow the 
valve to close to prevent loss of C0 2 . 

Like the Crosman 600 pistol, the Model 400 
makes use of a 10-shot in-line magazine in 
which the pellets are held in a head-to-skirt 
fashion. A spring-loaded magazine follower 
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keeps the pellets pushed to the forward end of 
the tube. Pellets are removed from the maga- 
zine by being forced into a rotating chamber 
as the bolt is withdrawn. Pushing the bolt for- 
ward causes the chamber to rotate clockwise 
until it aligns with the barrel so that a pellet is 
in position for firing. Although operating the 
bolt moves a pellet from the magazine into fir- 
ing position, the cocking operation is sepa- 
rate. Cocking is performed by pulling back on 
the large knob at the rear end of the gas tube. 
On my rifle, the cross-bolt safety runs 
through the stock about halfway between the 
trigger and the action. Pushed to the right, 
the safety is on and pushed to the left, the 
safety is off. A red band firing indicator is visi- 
ble when the safety is off. 

The magazine of the Model 400 is removed 
for loading. It is held in position along the 
left-hand side of the receiver by being 
inserted in a casting that encompasses the 
rear end of the barrel and the forward end of 
the receiver. The magazine tube has a groove 
around it near its forward end and a spring- 
loaded ball mounted in the casting snaps into 
the groove on the magazine to hold it in place. 
This detent arrangement allows the magazine 
to be removed and inserted with only moder- 
ate force, but it is held snugly in place 

Rotation of the moving chamber as the bolt 
is pulled back is accomplished in a most 
clever manner. Mounted along the left-hand 
side of the action is a metal rod that has the 
rotating chamber attached to the front end. 



The square 
shaft with a 
one-quarter 
turn causes 
the rotating 
chamber to 
turn as the 
bolt is 

withdrawn. A 
metal loop 
slides along 
the shaft as 
the bolt is 
drawn back. 



The rod is square in cross section, but toward 
the rear end it has a twist. As the bolt is with- 
drawn, a sleeve having a square loop in it 
rides along the square rod. When it encoun- 
ters the loop, which moves backward as the 
bolt is withdrawn, the rod is turned counter- 
clockwise, which brings the chamber out of 
alignment with the barrel into alignment with 
the magazine tube. At this time, a pellet 
enters the chamber. As the bolt is pushed for- 
ward, the loop moves past the twist in the rod 
causing the chamber to be turned back into 
alignment with the barrel. Crosman literature 
referred to the repeating mechanism as 
"swing loading" because of the side-to-side 
motion of the chamber. 

Loading the magazine tube with pellets 
requires it to be pulled free from its port in 
the large casting at the front of the receiver. 
The magazine has a spring-loaded follower 
that can be pulled to the rear by means of a 
pin that protrudes through a longitudinal 
slot. Turning the pin into a recess locks the 
follower at the rear of the magazine tube so 
pellets can be placed in the tube base first. 
The magazine tube is replaced in its port, and 
the follower pin is rotated out of its recess to 
put pressure on the pellets. Since the pellets 
are removed from the magazine by moving 
them to the side in the rotating chamber, flat- 
nose pellets must be used. 

Sights on the Crosman 400 are superb. The 
front sight is a square-topped post on a real 
metal ramp base that is held to the barrel by 
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two screws. The rear face of the ramp is finely 
checkered to prevent reflection. The rear sight 
is a metal blade with a square notch held to 
the barrel by two screws. Windage adjustment 
is made by loosening the screws and moving 
the sight laterally. Elevation adjustment is 
made by moving a notched ramp that rides on 
either side of the blade. With the square post 
and square notch arrangement, there are no 
better sights (and some are much worse!) on 
any modern C0 2 rifle. 

Trigger action on my Crosman 400 is unbe- 
lievably light and has only a hint of creep. I 
suppose legal concerns would never allow 
such a trigger on a C0 2 rifle today. The trig- 
ger pull gauge registers only 3.1 pounds as 
the rifle fires. 

On a day when the temperature was 
approximately 70°F, I fired a few shots with 



Crosman Copperhead wadcutter pellets and 
obtained an average velocity of 550 ft/ sec. 
This is about the same velocity produced by 
the current Model 2260. A Model 400 in good 
condition is still a very desirable C0 2 rifle 
that can hold its own with current rifles in 
terms of performance. 

Highly polished and blued steel along with 
well-shaped and finished wood of the Cros- 
man 400 speak of a bygone era. This is what 
air and C0 2 guns from Crosman used to be. 
Some of the current models are very compe- 
tent pieces but in terms of quality of con- 
struction they do not equal this fine rifle or 
the Model 600 pistol discussed earlier in this 
chapter. I believe if Crosman were to resur- 
rect pistols like the Mark I and 600 and rifles 
like the Model 400, they would be very popu- 
lar with serious shooters. 
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CHAPTER 1 1 



FUN AND GAMES 



PERHAPS NO OTHER type of shooting 
device is more closely associated with fun and 
games than is the C0 2 gun. Except for a very 
few specialized models, they are not the tools 
for serious formal target shooting. Although a 
few C0 2 guns are suitable for such uses (see 
Chapter 12), they are not the choice of most 
people who go afield with a shooting tool after 
small game or pests. No, the primary use of a 
C0 2 handgun or rifle is the fine art of plink- 
ing, although training for sport and combat is 
a growing use of these guns. In this chapter, 
we will describe a few of the uses to which 
those wonderful C0 2 guns are put. Although 
to some extent our discussion will be applica- 
ble to uses of both rifles and handguns, it is a 
C0 2 pistol most often chosen for fun shoot- 
ing, partially because there is a much wider 
choice of available models. Moreover, even 
the inexpensive models will provide an enor- 
mous amount of shooting enjoyment. 

Safety 

Above all, safety must be your primary con- 
sideration when shooting any air or C0 2 gun. 
I recently read a piece on playing games like 
tic-tac-toe with balloons attached to a "safe" 
backstop like 3/4-inch plywood. I hope no 
one else reads that piece and if they do, I 
hope they never try it. Plywood is second only 
to particleboard in terms of the danger of ric- 
ochet. These materials contain wood held 
together with resinous glues that have great 
resiliency. When struck with a BB or pellet, 
they compress and then rebound strongly. I 
learned this the hard way when I placed a 
target on a piece of particleboard thinking the 
wadcutter pellet would stick in the board. 



Instead, the pellet came directly back and 
actually went through my hair before hitting 
the wall behind me with a whack. I knew 
about the notorious rebounding behavior of 
BBs, but I had always thought pellets did not 
behave that way. I was wrong. NEVER shoot 
at a hard surface with an air or C0 2 gun! All 
this has been explained in Chapter 2, but it 
cannot be overemphasized. 

Another aspect of safety not previously 
discussed concerns the fact that air and C0 2 
guns can launch pellets for considerable dis- 
tances. Personally, I like to exploit this fact 
by frequently shooting at considerably 
longer distances than the usual 5 or 10 
meters. I routinely test many of my C0 2 
handguns that shoot pellets at distances up 
to 25 yards and rifles up to 50 yards. At 
these distances I do not expect pinpoint 
accuracy, but it is not unreasonable to hit 
targets the size of pop cans. However, never 
lose sight of the fact that a BB or pellet pis- 
tol may shoot a considerable distance and a 
pellet rifle may have a maximum distance as 
great as 250-300 yards. Do not fire a C0 2 
gun in a direction where there is not an ade- 
quate backstop or a lot of wide-open space. 
Even a ricocheting pellet can carry a long 
distance. My brother and I were once shoot- 
ing at clumps of dirt in a plowed field and it 
was not uncommon to see dust come up at 
two or three places where the pellet hit the 
ground on its bouncing journey across the 
open field. You can never be certain just how 
a pellet will strike the surface of the ground 
or water, so you should always suspect that 
a ricochet could occur. 

I sometimes like to show new shooters the 
power of an air or C0 2 gun. This can be done 
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by shooting a bar of soap, a 
potato, or an unopened can of 
pop. Someone who has had 
experience with only an ordinary 
BB gun is often astonished by 
the power of an adult air or C0 2 
gun. They are sometimes under 
the impression that such guns 
are somehow more or less equiv- 
alent to a BB gun. When con- 
fronted with the effects 
produced by a pellet fired at 
much greater velocity than a BB 
gun produces, they are con- 
vinced the rules for safe han- 
dling of air and C0 2 guns are 
exactly the same as for firearms. 
If you are dealing with inexperi- 
enced shooters, teach, teach, 
teach, and then watch! 

Traditional Targets 

In my opinion, before any 
shooter engages in the fun type of 
shooting, he or she should be 
thoroughly familiar with shooting 
fundamentals. Learning breath- 
ing, sight picture, trigger squeeze, 
and follow-through should be 
stressed before engaging in 
shooting games. It is difficult to 
learn about sight picture if the 
target is a pop can. There is noth- 
ing wrong with shooting pop 
cans. I do it all the time. However, it is easier to 
learn how to shoot by shooting at targets that 
can be analyzed to see if patterns are develop- 
ing. For example, jerking the trigger will gener- 
ally lead to shots going to the right of the 
aiming point. This may be hard to discern 
when shooting pop cans. In most of what fol- 
lows in this section, it is assumed the shooting 
is being done with a handgun. 

The term "sight picture" refers to the 
arrangement of the rear and front sights and 
the relationship of the target to that sight 
arrangement. The most commonly used sight 
picture in shooting traditional paper targets 
with a bullseye and scoring rings around it is 
the six o'clock hold (see Chapter 2). Most 
handguns used for shooting paper targets 
have a square notch in the rear sight and a 
square-topped post front sight. The front 




Bullseye targets are available in many forms. 



sight is aligned in the rear sight notch so that 
the top of the post is even with the top of the 
notch in the rear sight with a sliver of light on 
either side of the front post. Sight alignment 
is made so the bullseye rests just touching 
the top of the front sight. This sight picture is 
best learned by shooting at targets because 
pinecones and pop cans do not lend them- 
selves well to acquiring this sight picture. 

Sight adjustment is made (on models that 
have adjustable sights) so that with the 
sights aligned with the target as described 
above, the shots strike the center of the bulls- 
eye. Only by shooting from a rest can you be 
certain that shots hitting elsewhere are the 
fault of the gun not the shooter. I have seen 
numerous inexperienced shooters with a new 
gun trying it out on pop cans. If most of the 
shots miss the can, how can the shooter be 



184 C0 2 PISTOLS AND RIFLES- 



certain how much is his fault and how much 
is the result of not knowing where the gun is 
shooting in relation to how the sights are 
aligned? Shooting at paper targets will show 
where the pellets hit in relation to where the 
sights were aligned. As mentioned earlier, it 
easier to detect errors resulting from 
improper shooting form when paper targets 
are used. 

Having stated the case for shooting at 
paper targets first, I believe that new shooters 
should begin by shooting from a rest. My 
rationale for that is until the shooter has 
mastered seeing a sight picture, holding that 
picture, squeezing the trigger, and holding 
the gun in position as the shot is released, it 
is meaningless to try to teach stance, arm 



position, etc. Before progressing to the shoot- 
ing stage, thorough familiarization of sight 
picture and finger motion needs to be 
achieved. When working with a beginner, I 
first walk the individual through the various 
operations involved with how the gun oper- 
ates. After that familiarization session, I pro- 
ceed to the steps involved with loading C0 2 
and ammunition in the particular gun being 
used. Generally, I take the gun and demon- 
strate how it is held, how it is aimed, and how 
it is fired by squeezing off a few shots. I then 
walk the new shooter through all of these 
steps verbally while he or she performs the 
operations. Then, while the shooter's hand is 
being supported on a rest, I coach the shooter 
in acquiring the proper sight picture and 




Daisy ShatterBlast targets will show you instantly if you score a hit. 
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squeezing off the shot. One important reason 
for taking this approach is to give the new 
shooter the pleasure of being reasonably suc- 
cessful at first. There will be plenty of time for 
disappointment when shooting from a stand- 
ing position with an unsupported hand! It is 
very easy for a beginner to become discour- 
aged when shots go astray while thinking 
that there is so much to master. 

After a new shooter has become reasonably 
proficient while shooting from a seated posi- 
tion with a supported hand, it is time to 
progress to shooting from the standing posi- 
tion. In formal target shooting, the handgun 
is held in one hand at arm's length from the 
body. For general plinking and sport shoot- 
ing, there is no such requirement and the 
"two hands anyhow" position is permitted if 
not encouraged. The idea is to build skill in 
handling the gun and confidence in putting 
the pellet where it is intended. During all of 



the instructional phases, do not ever sacrifice 
correct gun etiquette! Practice and teach 
about pointing the muzzle in a safe direction 
and about following all range commands 
instantly. These are things that need to 
become second nature, and in my opinion, 
they are best learned in a more or less formal 
range environment shooting at standard tar- 
gets. When the fundamentals are in place, it 
is time to move on to the fun, which is the pri- 
mary object of shooting C0 2 guns. 

Fun Targets 

I suppose the choice of targets suitable for 
firing at with a C0 2 gun is limited only by 
one's imagination. There is available today a 
wide variety of fun targets ranging from paper 
targets with unusual pictures to fragmenting 
disks. At some point, it is appropriate to add 
variety to the shooting activities and these 
targets are interesting and challenging. 




/ use hollow-pointed pellets for maximum knockdown on Sabertooth Cockroaches. 



186 C0 2 PISTOLS AND RIFLES 







Pick up i 

fWitUWHAOfRM 



Crosman's monster targets let you save the world from disaster as a change of pace from traditional paper 
targets. 



While a great many types of fun targets are 
commercially available, there are also many 
that can be improvised. It is always fun to 
see something that breaks or disappears 
when it is hit. To me, seeing a hole appear in 
a paper target where I intended it to be is 
exciting. Some frangible targets suitable for 
shooting with C0 2 guns include crackers, 
cookies shaped like animals, balloons, mints, 
and lollipops. All of these items will show the 
effects of an accurate shot. They can be 
arranged at different distances for challeng- 
ing shooters of different abilities. When they 
are being set up as targets, make sure they 
are supported in such a way that the pellet 
or BB will strike a safe backstop. Objects 
such as crackers or cookies can be sup- 
ported by making slits in a piece of card- 
board and inserting them in the slits. This 
piece of cardboard can then be placed on the 
ground or supported between cardboard 
boxes. In no case should the frangible targets 
be supported on a board, tree, or post. 

One of the new commercially available tar- 
gets is the ShatterBlast® from Daisy Outdoor 



Products. These targets are orange disks 
approximately 2 inches in diameter. When 
struck by a projectile, these targets behave 
like the clay targets used in trap or skeet 
shooting. They are available as a set con- 
taining four plastic supports and several 
disks, but additional disks are available in 
packages of 60. I believe the ShatterBlast® 
targets provide an interesting alternative to 
pop cans. 

In addition to the frangible targets, I like 
the paper targets that have some sort of sin- 
ister figure that needs to be shot. My favorite 
of these is the Sabertooth Cockroach, which 
is produced by Lyman Products. This 4-inch 
beast is suitable for use as a target at 25 
yards when using a C0 2 rifle. I like this target 
when I am getting serious practice for hunt- 
ing pests. Crosman markets paper targets 
that look like dragons and space monsters. 
Some of them have multiple spot targets at 
various places on the figure. Daisy produces 
a series of targets that permit tic-tac-toe, 
baseball, and other games to be played by 
shooting in certain patterns on the target. 
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Daisy let you play 

while developing 

marksmanship. 
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If you get outdoor or hunting magazines 
you do not intend to keep, look for pictures of 
various species that can be used as targets. 
Coyotes, prairie dogs, lions, groundhogs, and 
many other species are pictured in articles 
and advertisements. I have found these pic- 
tures make good targets. If you can hit a 3- 



inch photo of a coyote at a respectable dis- 
tance with a C0 2 gun, it may be more exciting 
than hitting the 7 -ring of a bullseye target. 

In addition to the suggestions mentioned 
here, there are myriad possibilities. A blank 
piece of cardboard can be used as a target 
with pellets fired in such a way as to draw a 
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A pride of lions on the 
great game fields. 



picture. This was a favorite stunt of the old 
time trick shooters. Your imagination can 
lead you to other shooting fun as long as 
what ever you design follows all rules of 
safety. 

Shooting "Out There" 

I enjoy shooting firearms, airguns, C0 2 
guns, slingshots, and bows. If it launches 
projectiles, I like using it. Shooting indoors at 
a target on a bag filled with newspapers 
across the room is enjoyable. Shooting at 
longer distances on an outdoor range is even 
better from my point of view because I can 



experiment more. Some of my most enjoyable 
shooting is done in places far removed from 
other people with no dwelling for miles 
around. It takes the form of walking through 
fields and woods taking an occasional shot at 
some target of opportunity. Those targets 
may be leaves, pinecones, an acorn lying in 
an open area of ground, etc. Archers refer to 
the walk and shoot activity as roving shoot- 
ing. In order to engage in roving shooting with 
a CO a gun, it is absolutely essential you have 
a great deal of open space. Keep in mind an 
air or C0 2 gun can fire a pellet that travels up 
to perhaps 250-300 yards. If you shoot at a 
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pinecone in a tree, the pellet may come to 
earth 250 yards from where you fired it. 
Because of this, you must be absolutely cer- 
tain there is no one within that range in the 
direction you shoot. If you shoot at an acorn 
on the ground, the pellet may ricochet for a 
long distance. 

When I am in an area where I know there is 
no one else anywhere in the vicinity, my 
shooting takes on a different form. A leaf 
lying in a particular place becomes a brown 
bear. An acorn becomes a coyote as I pretend 
I am varmint hunting. In remote areas it is 
possible to enjoy these aspects of roving 
shooting. 

The sport of lion hunting requires wide- 
open spaces. Lions are found in the vast 
grasslands. My wife and I often shoot airguns 
in a wide-open space where we know we are 
the only people around for perhaps half a 
mile. Because there is nothing but open 
areas and trees for a long distance, there is 
no need to worry about pellet ricochet. And 
there are many lions there — dandelions! After 
shooting at paper targets on the range, there 
is often a desire to shoot something else that 
requires less concentration. Those fuzzy 
headed dandelions make great targets. If you 
hit one dead center, the white fluff gets scat- 
tered in all directions. We can keep score if 
we wish, or more likely, we just enjoy being 
alone in an open area doing something as 
enjoyable as shooting pellet guns. Because 
(dande)lions are not particularly hard to 
bring down, any type of pellet works well on 
this species. In order to engage in lion hunt- 
ing, you must have a large open area where 
there can be no harm caused by a ricochet. 
You can be sure pellets will almost always 
ricochet when they strike the earth at a small 
angle. In almost any large open area that is 



not cultivated, you can bet there will proba- 
bly be a lot of (dande) lions. 

Each summer, my wife and I spend time in 
the Big Horn Mountains of Wyoming. There is 
no shortage of space and at times we may be 
20 miles from the nearest phone. The lodge- 
pole pines in the Big Horn National Forest lit- 
ter the floor of the forest with pinecones only 
1 to 1-1/2 inches in diameter. We find a con- 
venient log on which to sit and proceed to roll 
pinecones with pellets. Sometimes, we keep 
score to see how many we can move or how 
far they can be moved. At other times, we 
select an area of several square feet and pro- 
ceed to see if we can clear the area of 
pinecones. An additional variation on this 
theme is to select one pinecone and to try to 
keep hitting it until it is moved out of range. 
Most frequently, we just shoot pinecones at 
random. We have spent many enjoyable 
hours in the forest plinking those pesky 
pinecones. In some cases, it has been merely 
a matter of taking a new gun and using it 
enough to get familiar with its capabilities 
and handling characteristics. It is absolutely 
essential to know you are the only persons in 
that area of the forest before you engage in 
this type of shooting. Never shoot directly at a 
tree with a pellet gun! The low velocity, wad- 
cutter pellets will very frequently bounce off 
with considerable velocity. Even though you 
may know no one else is within a great dis- 
tance, you must still use every precaution to 
insure safe shooting. 

In this chapter, we have discussed some of 
the options available to the shooter of C0 2 
guns. These guns are ideal for introducing 
new shooters to the shooting sports and are 
valuable for practice by experienced shooters, 
but they are not toys. 
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CHAPTER 12 



THE BASICS 
OF BALLISTICS 



DURING THE THREE score years that I 
have been involved in the shooting sports, the 
equipment has changed enormously in terms 
of design and materials. During the same 
time span, the application of ballistic princi- 
ples by hordes of hobbyists has become com- 
monplace. Because of advances in equipment 
and instrumentation, many shooters are not 
content with the status quo and are con- 
stantly trying to move to the next level. 

Information on ballistics is now much more 
widely available, including several books on 
the subject. Perhaps because air and C0 2 
guns present many challenges, air gunners 
are keenly interested in the choice of projec- 
tiles and their flight characteristics. After all, 
if you can extend the effective range of your 
gun from 40 yards to 50 yards, you have 
gained a 25% increase in effective range. To 
an air gunner this is hardly trivial. Realiza- 
tion of this type of enhanced performance can 
come only when the principles that govern 
the flight of projectiles are understood. In this 
chapter, we will present a discussion of those 
principles. 

Trajectory 

I can remember a time many years ago 
when the concept of a trajectory seemed like 
an advanced topic in external ballistics. 
Actually, a trajectory is simply a path. In 
terms of the flight of a projectile, it means 
the curved path the projectile follows after it 
leaves the muzzle. As I read the discussions 
on the Internet that deal with airguns, I am 



amazed by questions like, "Does a pellet 
travel in a straight line for some distance and 
then start to drop?" Another question I have 
seen is, "Does a pellet rise after leaving the 
muzzle and then start to fall?" Questions 
such as these and many more spark answers 
that show the basic ideas of the pellet's path 
are not well understood by many airgun 
shooters. 

A projectile starts to lose velocity and fall 
as soon as it is free from the muzzle and the 
effect of the expanding gas pushing it. Air 
resistance slows the bullet and gravity pulls 
downward on it. As a result of these forces, 
the path or trajectory of a pellet is curved 
throughout its flight. Suppose a C0 2 rifle is 
resting on a shooting bench exactly 3 feet 
above the ground and the bore is aimed at a 
target 50 yards away exactly 3 feet above the 
ground. When the gun is fired, the pellet will 
start to drop, and at 50 yards it will arrive 
well below the point where the barrel was 
pointing. Now add sights to the rifle and 
adjust them so that when they are aligned on 
the target, the bore is actually pointing above 
the target. When the rifle is fired, the pellet 
will rise and cross the line of sight before fall- 
ing due to gravity and crossing the line of 
sight again on its way to the target. We could 
adjust the sights so that the pellet will cross 
the line of sight as it rises and come back to 
the line of sight at some desired distance. In 
other words, we can "sight in" the rifle. 

Fired horizontally, a pellet curves down- 
ward until it strikes the earth. We can com- 
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pensate for the effect of gravity by tipping the 
muzzle slightly upward so the pellet comes 
back down to the line of sight at a distance 
we choose. In other words, we can sight in 
the rifle for distance to the target. In Figure 
12.1, I have shown the path of a pellet that 
leaves the muzzle with a velocity of 600 ft/ sec 
when the rifle is sighted in at a range of 30 
yards. This graph is highly distorted in that 
the maximum range is 40 yards while the tra- 
jectory deviates only 0.8 inches above the line 
of sight to 2.4 inches below the line of sight. 
In other words, the maximum vertical dis- 
tance displayed is only about 3.2 inches, 
which makes the trajectory appear much 
more curved than it actually is. In carrying 
out the calculations, I assumed the line of 
sight is 1.5 inches above the bore, which is 
about correct for many scoped rifles. 

As we have prescribed in this example, the 
line of sight is perfectly straight and horizon- 
tal. Because the bore is pointing slightly 
upward, the pellet is launched not from a 
horizontal bore, but from one that causes it 
to gain altitude for part of its travel. There- 
fore, the path of the pellet will cross the line 



of sight, reach some highest point, and then 
descend to cross the line of sight again at the 
distance for which the rifle is sighted in (30 
yards in this case). The pellet has not traveled 
in a straight line before starting to fall. It was 
fired at an angle that causes its path to carry 
it above the line of sight, but it does not travel 
in a straight line. 

In the case shown in Figure 12.1, the pellet 
first crosses the line of sight at a distance 
slightly less than 10 yards. The height of the 
pellet path above the line of sight at half the 
distance for which the rifle is sighted in is 
called the mid-range trajectory. In the case 
illustrated in Figure 12.1, the mid-range tra- 
jectory is approximately 0.8 inches. There- 
fore, if the rifle is sighted in to hit a point of 
aim at 30 yards, the pellet will strike 0.8 
inches above the line of sight at a range of 15 
yards, strike at the point of aim at 30 yards, 
and strike approximately 2.4 inches below 
the point of aim at 40 yards. Could we sight 
in the rifle for a range of say 50 yards? Yes, if 
the sights have enough adjustment latitude. 
However, for a pellet with a muzzle velocity of 
600 ft/sec, the barrel must be pointed 
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Fig. 12.1 The path of a pellet having a muzzle velocity of 600 ft/ sec and a ballistic coefficient of 0.015. 
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Because of their different shapes, these pellets will have different ballistic coefficients. 



upward at such an angle that the pellet 
would strike several inches high at 25 yards. 
This is not practical because it will then be 
difficult to hit small targets when they are 
located near the middle of the path of the pel- 
let. What we want is to sight the rifle in so 
that the pellet is never more than an inch or 
so above the line of sight on its way to the 
target at the sight in distance. In that way, 
small targets can be hit at distances that are 
short compared to the distance for which the 
rifle is sighted in. 

Since C0 2 rifles do not shoot with high 
velocity, the range at which they can be 
sighted in is necessarily short if we do not 
want the path of the pellet to deviate much 
from the line of sight. For most pellet rifles, I 
normally sight in at 30 yards, which means 
the pellet is never more than about one inch 
above the line of sight. After passing the sight 
in distance, the pellet will be below the line of 
sight. However, it is not more than about an 
inch below the line of sight at a range of 35 
yards. With this sight adjustment, I know the 
pellet will not strike more than an inch above 
or below the line of sight, and it will strike at 
the line of sight at approximately 10 yards 
and again at 30 yards. With this sight 
arrangement, my C0 2 rifles are effective to a 
range of approximately 35 yards. Given the 
accuracy of most air and C0 2 rifles, that dis- 
tance is about as far as I care to shoot at 
sparrows or starlings. 

Having described the basic principles of 
pellet trajectory, we need to point out there is 



little we can do to change the velocity of a 
C0 2 rifle. Therefore, for a given type of pellet, 
the trajectory is going to be fixed. If we chose 
a different type of pellet, things get a little 
more interesting. We are then concerned with 
the difference in how the pellets are affected 
as they pass through air. We have arrived at 
the point where we need to understand some 
of the basic ideas of ballistics. In this case, 
we are concerned with external ballistics 
because the factors we will discuss are those 
that affect the pellet after it leaves the bore. 
Because of the types of projectiles and the 
low velocities of air and C0 2 guns, an 
increasing number of air gunners are becom- 
ing concerned with ballistics in an effort to 
extend their already limited guns to higher 
levels of effectiveness. What follows is an ele- 
mentary discussion of this important topic. 

Beyond the Barrel 

Because none of the C0 2 guns give high 
velocity, all are tools for short-range work, 
but the shooter still needs to understand 
some aspects of the pellet's flight. The two 
major forces acting on a pellet after it leaves 
the muzzle are air resistance and gravity. We 
will not deal with the aspects of the pellet's 
motion down the bore since that topic was 
discussed in Chapter 4. The influences of air 
resistance and gravity are very simple to 
understand but very difficult to calculate. Air 
resistance impedes the flight of the pellet and 
causes it to lose velocity. Gravity pulls the 
pellet toward the earth and causes it to fall. 
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The two effects are interrelated and a curved 
path or trajectory is the result. 

A projectile moving through the air must 
force the air out of its path. Air has some 
mass so it requires energy to cause the mole- 
cules of oxygen and nitrogen that make up air 
to be forced out of the path of the pellet. On a 
given day at a given altitude, a pellet of a 
given diameter will encounter approximately 
the same number of molecules of gas as it 
moves some fixed distance through the air. 
That is because the air is a uniform mixture 
of gaseous molecules. However, if you have 
done any reading about the behavior of pro- 
jectiles in air, you undoubtedly know that a 
sharp-pointed projectile penetrates air more 
efficiently than a flat-nosed one, all other fac- 
tors like diameter, weight, etc. being equal. If 



they sweep out a path that involves moving 
about the same number of molecules, why 
this difference in efficiency? 

The answer lies in the fact that the flat- 
nosed projectile must move molecules out- 
ward at a sharp angle that approaches per- 
pendicular to the path of the projectile (see 
Figure 12.2). The molecules do not "slide" 
along the surface but rather are forced out- 
ward at large angles during the motion of the 
flat-nosed projectile. This is the case illus- 
trated in Figure 12.2(a). A round-nose projec- 
tile causes the gas molecules it encounters to 
be moved out of its path, but because of the 
shape of the nose, the molecules are not 
forced outward at angles as great as the flat- 
pointed projectile requires. That situation is 
illustrated in Figure 12.2(b). A pointed projec- 




Fig. 12.2 Deflection of air around pellets having different shaped points. 
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tile slips through the air with less distur- 
bance of the molecules in its path because 
the gas molecules sort of glance off at smaller 
angles. This situation is illustrated in Figure 
12.2(c). As a result of the difference in the 
angles at which the air must be moved out of 
the path of the projectiles, the air resistance 
is greatest for the one with the flat point, 
least for the pointed one, and intermediate for 
the one with the round nose. Since it is air 
resistance that causes the pellet to lose veloc- 
ity, the velocity loss will be greatest for the 
one with the flat point. 

Incidentally, this is precisely the difference 
in the behavior of the projectiles in tissue as 
well. A flat nosed projectile creates a wider 
wound channel because tissue must be 
forced outward at a large angle to the path of 
the projectile. We will discuss this in greater 
detail in Chapter 13. 

Air exerts a retarding force on all projectiles 
regardless of their shapes. We say the atmo- 
sphere produces a drag on the projectiles. 
However, the amount of drag, and hence the 
rate at which velocity is lost, depends on the 
shape of the projectile. A mathematical 
expression that relates two variables is called 
a function and the two variables in this case 
are the shape of the projectile and the rate at 
which it loses velocity while passing through 
air. Because of this, we say that two projec- 
tiles have different drag functions. The effect 
of drag on a projectile is demonstrated by 
determining its velocity at two points along 
its path. For pellet guns, one chronograph 
could be set up one foot in front of the muzzle 
and another could be set up at 25 yards. By 
measuring the velocity of the pellet at two 
points, the rate at which it loses velocity 
could be calculated. 

The ability of a projectile to hold its velocity 
(overcome drag) is expressed by a number 
called the ballistic coefficient. The higher the 
ballistic coefficient of a projectile, the less 
drag it experiences as it passes through air. 
For bullets that travel at high velocity (several 
times the velocity of pellets), sharp points are 
important to minimize drag. However, for pel- 
lets from C0 2 guns that are traveling only 
400-600 ft/sec, the shape of the pellet is 
much less important. Pellets having round- 
nose designs penetrate air about as efficiently 
as do those having pointed shapes. Even flat- 



nose pellets do not lose velocity much faster 
than do the round-nose or pointed types if 
the range is short. The reason for this is the 
velocity is so low shock waves do not build up 
on the front of the pellets as they do for bul- 
lets traveling at supersonic velocities. More- 
over, the ranges involved are usually no more 
than 25 yards or so, and over such short 
ranges, the velocity loss does not vary much 
with nose design. For a very high-powered 
break-action rifle that shoots at 1000-1200 
ft/sec at ranges as great as 50 yards, this 
would not be true. 

While the bullets used in centerfire rifles 
have ballistic coefficients as high as 0.3-0.5, 
airgun pellets have ballistic coefficients usu- 
ally in the range of about 0.01-0.03. Pellets 
are very light in weight, have hollow interiors, 
and have blunt noses compared to projectiles 
used in firearms. Therefore, they lose velocity 
quite rapidly compared to bullets. However, 
since air and C0 2 guns are used at very short 
ranges and the velocities are low, the ballistic 
coefficient of the projectile is of much less 
importance than it is for shooters of firearms. 
For a pellet having a ballistic coefficient of 
0.015 and a muzzle velocity of 500 ft/sec, the 
velocity loss over a range of 20 yards is 79 
ft/sec so the remaining velocity would be 421 
ft/sec. If a pellet having a ballistic coefficient 
of 0.025 were used with the same muzzle 
velocity, the velocity loss would be 49 ft/ sec 
and the remaining velocity would be 451 
ft/ sec. This difference in velocity at 20 yards 
would be insignificant and would not be 
noted under normal shooting conditions. 
Therefore, while ballistic performance is vital 
to performance at long range, the pest 
shooter using a C0 2 gun can use almost any 
pellet that is accurate and designed for the 
type of shooting being done. By that I mean 
using a pellet that performs adequately on 
the intended target. In spite of this, it is still 
necessary to conduct some test firing in order 
to determine the accuracy of different pellets 
in your particular rifle or pistol. 

Even though knowledge of ballistics may 
not be as vital to the pest shooter using a 
C0 2 gun as to a shooter trying to hit a prairie 
dog at 500 yards with a firearm, the princi- 
ples need to be understood by the air gunner. 
Accordingly, we will explore the topic in 
somewhat more detail. Just how important is 
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the ballistic coefficient of a pellet? To answer 
that question, I calculated the trajectory for 
two pellets that both have an initial velocity of 
600 ft/sec and a line of sight 1.5 inches 
above the bore. I also assumed that the guns 
were sighted to hit the point of aim at 30 
yards. For one of the pellets I assumed that 
the ballistic coefficient was 0.010 (about the 
actual value for some flat-nose pellets), while 
for the other I assumed a ballistic coefficient 
of 0.020 (about the actual value for some 
domed and pointed pellets). The calculated 
trajectories are shown in Figure 12.3. From 
this figure it can be seen that the pellet with a 
ballistic coefficient of 0.020 arrives at 40 
yards just about 2 inches below the point of 
aim. The pellet having a ballistic coefficient of 
0.010 would hit almost exactly 3 inches 
below the point of aim. Is this difference sig- 
nificant? To me it is because I like to snipe 
small pests and an inch less hold over makes 
it easier to hit a small target. 

The mid-range trajectory is the height of 
the pellet's path above the line of sight at a 



distance that is half of the range for which 
the gun is sighted in. Another advantage of 
the pellet with the higher ballistic coefficient 
is the mid-range trajectory is only 0.55 inch 
compared to 0.83 inch for the pellet with a 
ballistic coefficient of 0.010. Is a difference of 
approximately 0.3 inch in point of impact at 
15 yards significant? Probably not, but I 
would just as soon have the point of impact 
as close as possible to the line of sight. 

Probably the greatest advantage to using a 
pellet having a ballistic coefficient of 0.020 
instead of one having a ballistic coefficient of 
0.010 does not show up on the graph at all. 
That advantage has to do with the velocity 
the pellets have when they reach a distance 
of 40 yards from the muzzle. The pellet hav- 
ing a ballistic coefficient of 0.010 would 
reach the 40 yard mark with a velocity of 365 
ft/sec, while the one with a ballistic coeffi- 
cient of 0.020 would have a velocity of 470 
ft/ sec at the same distance even though the 
both had an initial velocity of 600 ft/sec. Is 
that difference significant? It most certainly 
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Fig 12.3 Calculated trajectories for pellets having ballistic coefficients of 0.010 and 0.020 and a muzzle 
velocity of 600 ft/ sec. The line of sight is 1.5 inches above the bore and sighted in at 30 yards. 
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is because the pellet having the higher ballis- 
tic coefficient would have an energy 66% 
higher than the other if they have the same 
weight! Because air and C0 2 guns have low 
power at best, it is a great advantage to use a 
pellet that retains its velocity well and gives 
higher energy on the target. While the details 
will not be given here, the calculations show 
the pellet having a ballistic coefficient of 
0.020 will have as much energy at 40 yards 
as the one with a ballistic coefficient of 0.010 
does at 20 yards. 

The cases described above are based on 
calculations performed using standard proce- 
dures. They show the ballistic coefficient of a 
pellet is one of the important considerations 
to be used when making a choice of ammuni- 
tion to be used on pests. How can you deter- 
mine the ballistic coefficient for a particular 
pellet? For many kinds of pellets the ballistic 
coefficients are tabulated along with other 
data by the manufacturer. However, this is 
not true for many other types of pellets, so we 
would like to have a simple method to deter- 
mine the ballistic coefficient. 

The Ballistic Coefficient 

Calculating the ballistic coefficient for a 
projectile involves knowing the velocity at two 
different distances. There are two ways to 
determine the velocity at two distances. The 
best way is to use two chronographs, one a 
foot in front of the muzzle and one at 25 
yards. That way, you can record the velocity 
at two points for the same shot. Another, less 
desirable but satisfactory way, is to use one 
chronograph and measure the average veloc- 
ity at the muzzle for five shots. Then place the 
chronograph at 25 yards and measure the 
average velocity for another five shots. In this 
way, only one chronograph is required, but to 
compensate for the usual shot to shot varia- 
tion in velocity, more shots are required. 

Suppose you now know the velocity at the 
muzzle and at a distance of 25 yards. Of 
course, the higher the ballistic coefficient, the 
less the velocity will decrease as the pellet 
covers the 25-yard distance. There are sev- 
eral ways to use the velocities measured at 
two distances to determine the ballistic coeffi- 
cient. While they are not particularly difficult, 
there is a simpler way — my way! I have 
reduced the process to simply looking up two 



numbers in a table, and I have constructed 
the table for you (see next page) after doing 
quite a bit of calculation. Probably the last 
time you looked at a table having this many 
entries you were looking at the instruction 
book for the Form 1040! However, using the 
table to determine a ballistic coefficient for a 
pellet is really simple, costs less, and is less 
painful. In fact, it is as simple as locating two 
numbers. 

I chose to determine the remaining velocity 
at a range of 25 yards since that is a realistic 
one for air and C0 2 guns. Since this book 
deals with C0 2 -powered guns, I have chosen 
the range of muzzle velocities to be 400-700 
ft/ sec since that encompasses the velocities 
given by C0 2 rifles. 

As you read the directions for using the 
table, refer to the table at each step to see 
exactly what numbers are being discussed. 
As a first example, suppose that your Cros- 
man 2260 shoots your favorite pellet, the 
Super Starling Stomper, out of the muzzle at 
600 ft/sec. Look at the table and find 600 
ft/sec in the left-hand column. Now suppose 
you shoot the SSS pellet across the chrono- 
graph at 25 yards and find the remaining 
velocity is 516 ft/ sec. Read across the table 
in the row with 600 ft/ sec as the entry in the 
left-hand column until you come to 516 
ft/ sec in the seventh column. The muzzle 
velocity (600 ft/sec) and remaining velocity 
(516 ft/sec) match the velocity data for your 
particular pellet. Now go to the top of the sev- 
enth column that has the entry 516 and you 
see there the ballistic coefficient of 0.020. 
What you have just done is determine the 
Super Starling Stomper pellet has a ballistic 
coefficient of 0.020 since a pellet having that 
ballistic coefficient has a velocity of 516 
ft/sec at 25 yards when it starts out with a 
velocity of 600 ft/sec. It is that simple. 

The Pest Popper pellet is a light one that 
exits the muzzle of your Crosman 1710 with a 
velocity of 670 ft/sec. When you chronograph 
it at 25 yards, you find it has a remaining 
velocity of 540 ft/ sec. You can use the table 
to determine the ballistic coefficient of the 
Pest Popper pellet as follows. First, read down 
the left-hand side of the table to find the 
muzzle velocity of 670 ft/sec. Now, read 
across until you find the velocity of 540 
ft/sec, which is the remaining velocity at 25 
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443 
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460 


467 
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520 


380 


401 


416 


428 
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445 


452 
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482 


530 
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409 


425 


437 


446 


454 


461 


469 


478 


486 


491 


540 


395 


417 


433 


445 


455 


463 


470 


478 


488 


495 


500 


550 


403 


425 


441 


454 


464 


472 


478 


487 


497 


504 


510 


560 


411 


433 


450 


462 


472 


480 


487 


496 


506 


513 


519 


570 
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441 


458 


471 


481 


489 


496 


505 


515 


523 


528 


580 


426 


449 


466 


479 


490 


498 


505 


514 


524 


532 


538 


590 


434 


457 


474 


488 


498 


507 


514 


522 


533 


541 


547 


600 


441 


465 


482 


496 


507 


516 


523 


532 


542 


550 


556 


610 


449 


473 


491 


504 


515 


524 


532 


540 


552 


560 


566 


620 


457 


481 


499 


513 


524 


533 


540 


549 


561 


569 


575 


630 


464 


489 


507 


521 


532 


542 


549 


558 


570 


578 


584 


640 


472 


497 


515 


530 


541 


550 


558 


567 


579 


587 


594 


650 


480 


505 


524 


538 


550 


559 


567 


576 


588 


596 


603 
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487 


513 


532 


546 


558 


568 


575 


585 


597 


606 


612 


670 


494 


520 


540 


555 


566 


576 


584 


594 


606 


615 


621 


680 


502 


528 


548 


563 


575 


585 


593 


602 


615 


624 


630 


690 


510 


536 


556 


571 


583 


593 


601 


611 


624 


633 


640 


700 


517 


544 


564 


579 


592 


602 


610 


620 


633 


642 


649 


MV 


= muzzle velocity in ft/ sec 
















BC 


= Ballistic Coefficient 



















yards, in the fourth column. Having found 
the value of 540 ft/sec in the fourth column, 
go to the top of that column and you will see 
the ballistic coefficient is 0.014. 

As an additional example, consider the Rat 
Wrecker pellet, which leaves the muzzle of 
your Crosman 2260 at 500 ft/ sec and has a 
velocity of 437 ft/sec at 25 yards. To deter- 
mine the ballistic coefficient, find the muzzle 
velocity of 500 ft/sec in the left-hand column 
and read to the right across the table until 
you find the entries of 434 and 442 ft/ sec in 
columns eight and nine. One of these values 
is slightly lower than 437 ft/sec while the 
other is slightly higher. The value 434 is in 



the column headed by 0.022 and the value 
442 has 0.025 at the top. Therefore, the bal- 
listic coefficient for the Rat Wrecker pellet lies 
between 0.022 and 0.025, slightly closer to 
the former. A good approximation would be 
about 0.023. For velocities at 25 yards that 
are between the values given in two adjacent 
columns, we can estimate ballistic coeffi- 
cients that fall between the values given at 
the top of the columns. 

It is only a matter of time until you realize 
that the muzzle velocities are given in 10 
ft/sec intervals. Suppose you find your Ben- 
jamin G397 shoots the Go Mangleum pellet at 
a muzzle velocity of 614 ft/ sec and you want 
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to determine the ballistic coefficient for the 
pellet. Can you still use the table if you deter- 
mine the remaining velocity at 25 yards is 
520 ft/sec? As before, look down the left- 
hand column until you find the velocity 610 
ft/sec and the following entry 620 ft/sec. 
Obviously, the muzzle velocity of 614 ft/sec is 
between those two entries. Furthermore, the 
remaining velocity of 520 ft/ sec is between 
the 515 ft/sec that corresponds to an initial 
velocity of 610 ft/ sec and the value of 524 
ft/ sec that corresponds to a muzzle velocity 
of 620 ft/sec in column six. Here is the neat 
part of this whole process. The muzzle veloc- 
ity of 614 ft/sec lies between only two entries 
in the left-hand column, 610 and 620 ft/sec. 
The measured remaining velocity at 25 yards 
is 520 ft/sec and there is only one column 
where that velocity falls between two adjacent 
entries. The entries are 515 and 524 in col- 
umn six, and that column has a heading of 
0.018 so that is the approximate ballistic 
coefficient for the Go Mangleum pellet. 

What if the remaining velocity had been 
544 ft/sec instead of 520 ft/sec? Reading to 
the right from the muzzle velocity entries of 
610 and 620, you come to a column (column 
eight) where the corresponding entries are 
540 (across from 610) and 549 (across from 
620). The value of 544 obviously lies between 
these values, so this is the appropriate col- 
umn for the pellet you are using. That col- 
umn has a heading of 0.025, which is the 
correct ballistic coefficient for this scenario. 

With this table and known pellet velocities 
at the muzzle and 25 yards, it is a very simple 
matter to determine an approximate value for 
the ballistic coefficient for the pellet. The val- 
ues in the table were calculated for an alti- 
tude of 1000 feet above sea level. At other 
altitudes, the values would be slightly differ- 
ent. In order to cover all possible sets of con- 
ditions, a large number of tables 
corresponding to different altitudes, a wider 
range of muzzle and remaining velocities, bal- 
listic coefficients, etc. would be needed. Not 
only do we not want several hundred pages of 
numbers, this is not really necessary because 
there is no practical difference between a bal- 
listic coefficient of 0.018 and 0.019. The table 
presented is sufficient for most purposes, 
especially those that involve the use of C0 2 
rifles. Incidentally, on the Internet there are 



many sites that present information on ballis- 
tics. On one of them, there is a template 
where you supply the muzzle velocity, the 
distance from the muzzle, and the remaining 
velocity at that distance and click on "calcu- 
late." If the distance is 25 yards, any combi- 
nation of muzzle velocity and remaining 
velocity results in a value for the ballistic 
coefficient that is almost exactly one of the 
values at the top of the columns in the table 
above. The table works just as well as and 
replaces elaborate procedures. You can even 
make a copy of it and take it to the range with 
you along with your C0 2 gun and chrono- 
graph to instantly determine ballistic coeffi- 
cients after you have measured velocities. 

Another use for the table is to determine 
the remaining velocity of a pellet at 25 yards 
should you already know its muzzle velocity 
and ballistic coefficient. For example, sup- 
pose your rifle gives a muzzle velocity of 610 
ft/sec with a pellet with a known ballistic 
coefficient of 0.018. Go to the column with 
0.018 at the top and read down until you 
come to the row with 610 at the left-hand 
side. The entry 515 is found at the intersec- 
tion of that row and column. Therefore, the 
remaining velocity would be very close to 515 
ft/ sec at 25 yards for a pellet having a ballis- 
tic coefficient of 0.018 if the muzzle velocity is 
610 ft/sec. 

Ballistics Tables 

So we have now shown how to determine 
the ballistic coefficient for a pellet. While a 
ballistic coefficient is an interesting property 
of a pellet, there are uses other than in 
describing how much velocity the pellet will 
lose as it travels through air. Most publishers 
of reloading data for centerfire cartridges 
have software available that enables a variety 
of ballistics computations. This introductory 
book is not the place to present the details of 
this type of software, but we need to under- 
stand some of the results that can be 
obtained from ballistics calculations. 

One of the most important and useful 
results obtained from ballistics calculations 
is summarized in ballistics tables. These 
tables show the remaining velocity of a pellet 
and its deviation from the line of sight at var- 
ious distances from the muzzle. Input data 
include the muzzle velocity, ballistic coeffi- 
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cient of the pellet, and the range for which 
the gun is sighted in. It is not possible to 
present a set of tables to cover all possible 
combinations of these variables because the 
tables would comprise hundreds of pages. 
For C0 2 guns, a practical range of muzzle 
velocities is 400-750 ft/sec. Almost all airgun 
pellets have ballistic coefficients that fall in 
the range 0.010-0.040, and there is little 
need to know the remaining velocity and devi- 
ation from the line of sight beyond a range of 
50 yards. A typical sight in range for a C0 2 
gun is probably around 30 yards because the 
trajectory is so curved the pellet will rise too 
far above the line of sight if the sight in dis- 
tance is much farther. As a result of these 
limitations, it is possible to construct a set of 
tables of reasonable size to cover the realistic 
possibilities for C0 2 guns. 

In Appendix A is a set of ballistics tables 
that cover muzzle velocities from 400 to 750 
ft/sec, ranges from the muzzle to 50 yards, 
and ballistic coefficients of 0.010, 0.012, 
0.014, 0.016, 0.018, 0.020, 0.022, 0.025, 
0.030, 0.035, and 0.040. The reason more 
closely spaced values were used in the low 
range is that a greater difference results from 
a small difference in ballistic coefficient when 
the values are small. A little study of the table 
presented earlier will show this effect. Also, if 
one pellet has a ballistic coefficient of 0.010 
and another has a ballistic coefficient of 
0.012, the difference is 0.002, but that num- 
ber is 20% of 0.010 so there is a 20% differ- 
ence in the ballistic coefficients. If two pellets 
have ballistic coefficients of 0.020 and 0.022, 
the difference is still only 0.002, but that dif- 
ference is only 10% of 0.020 so there is a 10% 
difference in the two ballistic coefficients. The 
result is we need to have closer spaced values 
for small ballistic coefficients, and the data 
were chosen to reflect that. Incidentally, if 
you look up the ballistic coefficient for a pel- 
let and find it is 0.013, that value is between 
0.012 and 0.014, so either of these values is 
sufficiently close for almost any purpose. 

In the calculations, it was assumed the 
sight in range is 30 yards and the line of sight 
is 1.5 inches above the bore. That value is 
approximately correct for rifles that have a 
scope mounted since the axis of the scope is 
about 1.5 inches above the center of the bore. 



Having determined the most appropriate 
ranges for the variables, ballistics tables were 
calculated. The data presented in the tables 
is in the form 

M.V. 10 yds. 20 yds. 30 yds. 40 yds. 50 yds. 

600 542/+0.27 490/+0.86 441/0.00 397/-2.64 357/-7.49 

which is one line from the table with the 
heading Ballistic Coefficient = 0.012. The fig- 
ure on the left is the muzzle velocity. The next 
entry is 542/+0.27, which is the velocity at 
1 yards and the deviation of the pellet path 
from the line of sight when the gun is sighted 
in at 30 yards. The plus (+) sign indicates the 
pellet path is above the line of sight at that 
distance. The next entry is 490/ +0.86, which 
gives the velocity at 20 yards and the devia- 
tion of the pellet path (0.86 inches high) from 
the line of sight at that distance. The next 
entry, 441/0.00, gives the velocity at 30 
yards and 0.00 indicates that the pellet path 
coincides with the line of sight. That is the 
distance for which the gun is sighted in. The 
next two entries give the same information 
except for ranges of 40 and 50 yards. 

Suppose you have a Crosman 2250 that 
gives the Crosman Premier pellet a muzzle 
velocity of 525 ft/sec. The ballistic coefficient 
for the 22-caliber Premier is 0.025 so the 
appropriate table is the one with the heading 
Ballistic Coefficient = 0.025. Going down the 
left-hand side of the table, we come to the row 
that shows the muzzle velocity of 525 ft/sec. 
That row contains the following entries: 

M.V. 10 yds. 20 yds. 30 yds. 40 yds. 50 yds. 

525 500/+0.44 475/+0.98 453/0.00 430/-2.68 409/-7.22 

These data show that at 10 yards the 
remaining velocity will be 500 ft/sec and the 
pellet will strike 0.44 inches above the line of 
sight. At 20 yards, the velocity will be 475 
ft/ sec and the pellet path will be 0.98 inches 
above the line of sight. At 30 yards, the pellet 
will strike at the point of aim with a velocity 
of 453 ft/sec. At 40 yards, the remaining 
velocity will be 430 ft/ sec and the pellet will 
strike 2.68 inches below the line of sight. 

The set of tables presented in Appendix A 
should answer many questions about the 
performance of your C0 2 rifle with a variety 
of pellets. If you wish to sight in your rifle at a 
distance of 30 yards with a pellet having a 
ballistic coefficient of 0.020 and no more than 
a one-inch deviation above the line of sight at 
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any distance less than 30 yards, your rifle 
must give a muzzle velocity of 550 ft/sec. We 
can see that from the following two lines from 
the table with the heading Ballistic Coeffi- 
cient = 0.020. 

M.V. 10 yds. 20 yds. 30 yds. 40 yds. 50 yds. 

525 494/+0.48 464/+ 1.05 436/0.00 409/-2.87 384/-7.81 
550 517/+0.35 487/+0.91 457/0.00 430/-2.57 403/-7.01 

The first of these lines shows that at a dis- 
tance of 20 yards, the pellet will hit 1.05 
inches above the line of sight if the muzzle 
velocity is 525 ft/sec. If the muzzle velocity is 
550 ft/sec, the pellet will strike 0.91 inches 
high at 20 yards. The same line of data (cor- 
responding to a muzzle velocity of 550 ft/sec) 
indicates the pellet will hit 2.57 inches below 
the line of sight at a range of 40 yards. That 
deviation is sufficient to cause a miss if you 
are shooting at a starling at that distance. 
However, the deviation of 0.91 inches high at 
20 yards probably would not. Therefore, your 
rifle and pellet combination would be effective 
to a range of approximately 35 yards at a 
muzzle velocity of 550 ft/sec. 

There are many questions that can be 
answered by referring to ballistics tables. For 
that reason, they are included in this book in 
order to make it a useful resource to increase 
your understanding and enjoyment of this 
fascinating sport. 

Pellets 

We now understand what a ballistic coeffi- 
cient means and we have a simple method to 
determine its value. At this point, we will turn 
our attention to some of the characteristics of 
pellets that affect their ballistic coefficients. 

From the discussion presented earlier in 
this chapter, it should be apparent the shape 
of the head of the pellet has a great deal to do 
with the ballistic coefficient. Even though the 
velocities of pellets from C0 2 guns are low, 
there is still significant drag. As was 
explained earlier, a pointed pellet can pene- 
trate air better than one having a blunt nose. 
However, some pellets with rather sharp 
points have surprisingly low ballistic coeffi- 
cients. Sharp corners, such as where the 
head joins the body, cause turbulence as the 
pellet flies. This increases the drag even 
though the point itself is sharp. Some pointed 
pellets have one or more rings or bands 
around the body ahead of the skirt. While 



these may provide a better gas seal, they also 
increase skin friction and drag. Smooth sur- 
faces that are gently rounded contribute to a 
pellet having a high ballistic coefficient (0.020 
or greater). Most wadcutter pellets have bal- 
listic coefficients of about 0.010-0.012. Some 
of the domed pellets, such as the Crosman 
Premier, have ballistic coefficients among the 
highest. The 7.9-grain 177-caliber Premier 
has a ballistic coefficient of about 0.025 while 
the value for the 10.5-grain Premier has a 
value of about 0.029. Both the 20- and 22- 
caliber Crosman Premier pellets weigh 14.3 
grains. Their ballistic coefficients are 0.040 
and 0.035, respectively. Because the 20-cali- 
ber pellet has a smaller diameter than one of 
22 caliber, it has slightly less drag and hence 
a slightly higher ballistic coefficient. 

In general, longer, heavier, and smoother 
pellets having pointed heads will penetrate 
air better than those having other character- 
istics. In addition to the Crosman Premier, I 
like the Crosman Copperhead pointed and 
Beeman Silver Sting pellets. All of these have 
ballistic coefficients higher than average and 
they are sturdy pellets that give good penetra- 
tion. Although I like and use many other 
types of pellets (if you do not believe it, see 
Chapter 3), the Beeman Kodiak is one I have 
found to perform well. It is a very sturdy pel- 
let with a shallow skirt and weighs 21.4 
grains in 22 caliber. As a result, it gives lower 
velocities, but it penetrates very well because 
of its solid head and mass. 

Does this mean I never use wadcutter pel- 
lets? By no means. Although most wadcutter 
pellets have rather low ballistic coefficients, 
they hit with a real thump. If penetration is 
of secondary importance, a wadcutter pellet 
can be an excellent choice. The Crosman 
Copperhead wadcutter is made with a solid 
head and a shallow skirt. As a result, it is a 
very sturdy pellet, and I use a lot of them. 
The Dynamit Nobel Meisterkugeln is one of 
my favorite wadcutter pellets. It hasn't per- 
formed poorly in terms of accuracy in any of 
my air and C0 2 guns. In fact, if I test several 
pellets in a given gun, it is frequently the 
most accurate pellet tested. 

Keep in mind the cylinders used in many of 
the popular C0 2 pistols are so short that long 
pellets cannot be used in them. Therefore, the 
longer pointed and domed pellets cannot be 
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used in those guns. Some of the revolvers 
have cylinders long enough to accommodate 
any type of pellet so this is not a problem 
when using those guns. I have given pellet 
dimensions in Chapter 2 and cylinder mea- 
surements in the evaluations of specific guns 
as an aid in determining which pellets can be 
used in guns that hold pellets in cylinders. 
Also, C0 2 pistols and rifles that utilize in-line 
magazines must be used with flat-pointed 



pellets otherwise the pellets, which are 
removed laterally, will hang up on the ones in 
front or behind in the magazine tube. There is 
no doubt that as far as compatibility with all 
types of pellets is concerned, the single shot 
pieces like the Crosman 2240, 1760, 2260, 
etc. are more versatile than the various types 
of repeaters. One current model that has a 
long cylinder is the Daisy PowerLine 622X 
and it can be used with pointed pellets. 
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CHAPTER 13 



HUNTING 
AND PEST CONTROL 



THERE IS NO doubt that varmint hunting 
is a serious sport that serves a useful pur- 
pose. Equipment and techniques for hunting 
varmints span the entire range of the shoot- 
ing sports and beyond. I even know of a cou- 
ple of innovative individuals who bushwhack 
starlings on a hog farm with tennis racquets 



at night by flashlight. As the term is used by 
varmint hunters, a varmint is a bird or ani- 
mal that is a pest, nuisance, or health hazard 
to humans or livestock. That definition 
includes species like mice, rats, sparrows, 
starlings, crows, pigeons, prairie dogs, 
ground hogs, coyotes, etc. Which of these 




Using the Crosman 262 on starlings is a good way to prepare for hunting. 
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species may be hunted with a C0 2 gun 
depends on the type of gun used and the skill 
of the hunter. However, with the types of C0 2 
guns reviewed in the earlier chapters of this 
book, there are rather severe limitations. Per- 
sonally, I would be tempted to ambush a rat 
or starling with anything that shoots, but to 
do so may not be very ethical. 

There are varmints and pests everywhere, 
but it may not be possible to hunt them 
everywhere. One thing that is certain, how- 
ever, is that they may be hunted in a lot more 
places with a C0 2 or airgun than they can 
with a firearm. Advantages of using an air or 
C0 2 gun for pest control include the fact they 
are quiet, and they do not pose a long-range 
hazard. While low-powered air and C0 2 guns 
are not suitable for taking coyotes or other 



large varmints, they are ideally suited to dis- 
patching small pests like rats, mice, spar- 
rows, or starlings. If suitable guns and pellets 
are chosen, pests as large as pigeons and 
crows are fair targets for some C0 2 guns. 
Small game is another matter. Game birds 
may not be taken legally with any type of rifle 
or pistol in most jurisdictions. Therefore, the 
traditional small game animals that can be 
harvested with a C0 2 gun are rabbits and 
squirrels. Both of these species are sturdier 
than the smaller species of pests, so the 
choice of C0 2 guns suitable for such hunting 
is very limited. 

But the elimination of vermin using C0 2 
guns definitely has its place. I am by no 
means a dedicated handgun hunter, but the 
skill developed by taking small species of ver- 




The C0 2 Smith & Wesson 686 is an outstanding practice handgun for the handgun hunter. It has the size 
and weight as the same model firearm. 
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Another superb choice for a practice C0 2 handgun is the Daisy PowerLine 44, which has the looks of a 44 
Magnum Smith & Wesson Model 29. 



min with a C0 2 pistol or revolver cannot be 
denied. If a shooter can take a sparrow, 
mouse, or starling at 15 yards with a C0 2 
handgun, a coyote at 50 yards should be an 
easy target for the same shooter using a 357 
Magnum. A deer at that range should be an 
even easier target. Aside from loathing certain 
species (starlings are at the top of my list), I 
see one of the most important aspects of tak- 
ing pests with a C0 2 handgun being the 
training and practice it provides for firearm 
handgun hunting. I would certainly recom- 
mend the beginner in handgun hunting get a 
C0 2 gun that resembles the type of firearm to 
be used and get a lot of practice on paper tar- 
gets. Then, after testing different types of pel- 
lets, move on to using the C0 2 gun to 
eliminate small pests. This type of practice 
will enable one to become a more effective 
hunter when using firearms. 

In this chapter we will discuss some of the 
aspects of using C0 2 rifles and pistols to 
take small game and pests. We will cover fac- 
tors such as power requirements, selection of 
equipment, sighting in, choice of pellets, and 
range limitations. Because shooting pests or 
small game with a C0 2 gun may stretch the 



limits of the gun's performance, the shooter 
should have an appreciation of ballistics. 
Consequently, the introduction to ballistics 
given in Chapter 12 is particularly applicable 
to the small game and pest hunter who uses 
air or C0 2 guns. However, it is not just the 
pest and small game hunter that is con- 
cerned with airgun ballistics. A shooter who 
wishes to hit a metal figure in the shape of 
an animal that is 50 yards away but no more 
than 2 inches in height had better have a 
good understanding of the path the pellet will 
follow. Having presented a discussion of bal- 
listics in the last chapter, we will now dis- 
cuss some of the other aspects of pellet and 
gun performance that apply to hunting pests 
and game. 

Power Considerations 

For efficiently dispatching very small ver- 
min such as sparrows and mice not much 
power is required. These fragile targets do 
not offer much resistance, so any pellet-firing 
C0 2 pistol or rifle has sufficient power for the 
job. This is almost true for starlings, but 
some of the C0 2 pistols are marginal since 
they produce muzzle energies of only about 
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3-4 ft-lbs. This is adequate for 
starling or rats and smaller 
sized pests as long as the range 
is very short. What are some 
practical guidelines for taking 
pests with C0 2 guns? What fol- 
lows is a summary of my views 
on the subject. 

The most powerful C0 2 rifles 
tested in this work are 22-cali- 
ber guns that will fire a 14.3- 
grain pellet at 550-600 ft/sec on 
a warm day, which represents a 
muzzle energy of 9.6-11.4 ft-lbs. 
Energy this high is deemed by 
most airgun enthusiasts to be 
adequate for a wide range of spe- 
cies. If we suppose the upper 
limit of range is 35 yards, the 
remaining energy would be 
about 7.5-8.0 ft-lbs if a pellet 
having a ballistic coefficient of 
0.025 is used. Energy this high 
delivered by a well-constructed 
22-caliber pellet is adequate for 
game up to the size of rabbits 
and squirrels if the shot is 
placed precisely in the lethal 
zone. If you have a Crosman 
2260 or 2250 and can place the 
pellet precisely, I would not be 
critical of your hunting squirrels 
or rabbits with it. The Benjamin 
G397, Crosman 1760, Crosman 
1077, and Walther Lever Action 
rifles give 177-caliber pellets a 
muzzle velocity in the 600-650 
ft/ sec range, which corresponds 
to a muzzle energy of about 6.5- 
7.0 ft-lbs. Personally, I would 
not use rifles having this power 
on small game. I know they will 
certainly kill such species with 
precisely placed pellets of suit- 
able construction, but there is 
no real margin for error. With 
these low-powered rifles, turn 
your attention to small vermin 
and go on safari. Starlings, rats, 
and even pigeons are the logical 
targets if you use these lower- 
powered small bores. I say that 
knowing full well that some very 




The Crosman 2260 is the best of the CQ 2 rifles for game and pests. 
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IZE SQWRREl TARGETS IN THEIR NATURAL POSTURE AND SETTING 



OHO! * NO X>Q* 




The short-barreled Crosman 
2250 gives velocities that 
almost equal those produced by 
the 2260 and it is astonishingly 
accurate. 




The Walther Lever Action is extremely accurate and would be a superb 
starling rifle. 



careful hunters who are good 
marksmen take squirrels with 
rifles having power of this 
level. 

I would consider the Cros- 
man 2240 to be roughly 
equivalent to the older Cros- 
man SSP 250, and quite pos- 
sibly it is the best of the C0 2 
handguns for pests and small 
game. The 2240 produces a 
muzzle energy of 6.5-7.0 ft- 
lbs, which is quite high. With 
a pellet that retains velocity 
well and a muzzle velocity of 
460 ft/ sec, this pistol has a 
flat-enough trajectory to 
make it a 35-yard varmint 
gun. The remaining energy at 
that distance is approxi- 
mately 4.6 ft-lbs, which is 
adequate for taking several 
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species. This pistol will accom- 
modate the shoulder stock mar- 
keted by Crosman, which would 
help shoot it accurately at longer 
distances. A scope can also be 
mounted on this pistol by means 
of an intermount that clamps to 
the barrel. There is no question 
the accuracy of the Crosman 
2240 is unsurpassed by any 
other current C0 2 pistol except 
for special target models. 

There is one other C0 2 pistol 
that deserves special mention. 
That pistol is the Sheridan E9A 
(currently known as the EB20). 
Mine will drive 20-caliber 14.3- 
grain pellets having very solid 
construction at 420 ft/sec and 
some of the lighter pellets that 
weigh around 10 grains can be 
driven to almost 500 ft/sec. 
While not quite as powerful as 
the 22-caliber Crosman 2240, it 
is nonetheless a potent handgun 
that is also surprisingly accu- 
rate. Moreover, it is even smaller 
and lighter that the Crosman 
2240 so it represents a portable 
varmint gun. I only wish I had 
bought a 22-caliber EB22 when 
they were available. I have been 
very impressed with the perfor- 
mance of my E9A, and I plan to 
take it with me on varmint hunts 
when I also take an air or C0 2 
rifle or a firearm just to add vari- 
ety to the hunt. 

I have deliberately left one cat- 
egory of C0 2 gun out of the dis- 
cussion so far. That type is the 
22-caliber pistols typified by the 
Crosman 2210 and the Daisy 
622X. Keep in mind the veloci- 
ties given by the 22-caliber pis- 
tols (approximately 375 ft/sec) 
are slightly lower than those 
given by the 177 pistols. How- 
ever, since the average 22-cali- 
ber pellet weighs almost twice as 
much as the average 177 pellet, 
the 22 pistols hit much harder. 
In my view, they are suitable for 
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A 1 77-caliber Benjamin G397 is powerful enough for small pests. It 
is a classic in terms of design and construction. 







The most powerful and accurate C0 2 handgun for the pest shooter is the 22-caliber Crosman 2240. 



The 

discontinued 

Crosman SSP 

250 makes an 

effective 

handgun for the 

pest shooter. 
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Compact and powerful, the 20-caliber Sheridan E9A is a superb choice for pest shooting. 



varmints in the size range of starlings, rats, 
crows, or pigeons at short range. Because of 
the accuracy limitations, ranges must be kept 
short, probably 10-15 yards being a practical 
limit. Some of the vintage C0 2 guns have the 
power and accuracy to make them useful for 



varmint hunting. My old Crosman Mark I has 
superb sights, high accuracy, and muzzle 
velocity of approximately 425 ft/sec that 
make it suitable for ranges up to perhaps 25 
yards. Varmint hunting with C0 2 handguns 
is a short range, small target proposition. The 



Because it is a 
22 caliber, the 
Crosman 2210 
has enough 
punch to 
dispatch small 
pests. 
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Crosman SSP 250 is effective up to that dis- 
tance and possibly farther. If you have one 
with a 20- or 22-caliber barrel, it should be 
effective on small pests up to 30-35 yards. 

There are no infallible rules regarding the 
power required to punch pests. So much 
depends on the placement of the shot and the 
characteristics of the pellet that only the 
roughest of estimates can be made. Person- 
ally, I would recommend pellets having 2 ft- 
lbs for mice and sparrows, 3 ft-lbs for star- 
lings, 4 ft-lbs for rats and pigeons, 5 ft-lbs for 
crows, and 6-7 ft-lbs for rabbits and squir- 
rels. This would correspond to the 177-cali- 
ber revolvers and autos being limited to 
starlings and smaller species; the 22-caliber 
autos, single-shot pistols and the 177-caliber 
rifles as being suitable for rats, pigeons, and 
smaller species; and the 22-caliber rifles as 
being suitable for any species in the above 
series. Even though we are talking about 
eliminating pests, it should be done 
humanely. Based on my experience, the best 
choices for all around use as varmint guns 
are the Crosman 2260, 2250, and 2240 and 
the Benjamin EB20 in that order if you plan 
to take pests that include some of the larger 
species. I took my share of vermin with a 



My favorite 
repeating 22- 
caliber co 2 
pistol is the 
Daisy PowerLine 
622X, which is 
accurate, 
affordable, and 
powerful. 



Daisy BB gun in my youth, but it is always 
better to use enough gun. 

Pellet Selection and Testing 

Assuming you want to use a C0 2 -powered 
gun for taking very small game and sniping 
pests, the task of choosing ammunition lies 
ahead. If your gun is one of the single shots, 
your choice of pellets is very wide. The wad- 
cutters, hollow points, pointed, and domed 
styles will all function in such guns as will 
the specialty types. Some of the revolvers 
have cylinders long enough to accommodate 
a variety of pellet styles although some func- 
tion only with short (wadcutter) pellets. The 
instruction manuals that accompany most of 
the C0 2 pistols styled like autoloaders state 
the pistols should be used with wadcutter 
pellets. The metal cylinders used in most of 
the more expensive models are quite short. 
One exception is the Daisy 622X, which has a 
cylinder that will accept even pointed pellets. 
Although most of the revolvers use a short 
cylinder ahead of the fake one to hold pellets, 
they generally have a length that will allow 
almost any type of pellet to be used. 

For the moment, let us assume you are 
using a C0 2 gun that can function with pel- 
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lets of any reasonable length. What type do 
you choose? Accurate pellet placement is 
absolutely essential. By their very nature, 
C0 2 guns are low in power. Do not sacrifice 
accuracy just to use a pellet having a differ- 
ent configuration. Conduct some accuracy 
tests with several types of pellets and you will 
probably find that some work very well in 
your gun but some may not. In conducting 
the tests, shoot from a bench using a suitable 
rest and your best shooting technique. 
Because of power limitations, C0 2 guns are 
short-range pest rifles so testing at 20-25 
yards is adequate for rifles and 10-15 yards is 
sufficient for testing C0 2 handguns. 

Having determined the species to be bush- 
whacked with your C0 2 gun, now select the 
pellets to use. For your particular C0 2 gun, 
you may be restricted to wadcutter pellets. If 
you are, I suggest you examine three or four 
different types to see the difference in con- 
struction. The Crosman Copperhead wadcut- 
ter is constructed with a shallow internal 



cavity and a very solid head. These pellets 
are very sturdy and generally penetrate bet- 
ter than most other wadcutter pellets. 
Weights are 7.9 grains in 177 caliber and 
14.3 grains in 22 caliber. Although I have not 
conducted any scientific tests of hardness, 
Crosman pellets seem to be made of an alloy 
that is harder than pure lead. I have heard 
the reason for this is that many Crosman air 
and C0 2 guns produced over the years have 
been repeaters and harder pellets mean less 
deformation and less tendency to jam in 
magazines. 

A wadcutter pellet that has given outstand- 
ing performance in many of my air and C0 2 
guns is the RWS Meisterkugeln. In fact, in 
testing a few dozen guns, I have found that 
while the very best accuracy may have been 
achieved with some other pellet, the Mes- 
iterkugeln always gave accuracy near the top 
of the list. In fact, it has never performed 
poorly in any of my guns. While there is a spe- 
cial target version of this pellet, I am talking 



Wadcutter, 

domed, and 

pointed 

Crosman 

pellets are very 

sturdy due to 

the solid head 

construction. 

All are excellent 

choices for 

hunting. 
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about the regular variety that comes in tins 
containing 500 pellets. In 177 caliber, the 
Meisterkugeln weighs 8.225 grains and in 22 
the average weight is about 14.3 grains. 
Therefore, it is not as light as some of the wad- 
cutter pellets intended for target shooting. It 
should be seriously considered as a suitable 
pellet for short-range work on small varmints. 
If I were restricted to the use of wadcutter 
pellets only because of the limitations of my 
handgun, one that would be on my list of 



Hollow-pointed 
pellets like the 
Beeman Crow 
Magnum (left) 
and the 
Dynamit Nobel 
Super-H-Point 
work best on 
small pests. 



"must test" types would be the RWS Super- 
mag. This is a heavy pellet (9.4 grains in 177 
caliber) and when one of my Colt 1911 pistols 
was not shooting to point of aim, I switched 
to this heavy pellet, which produced the 
desired change in point of impact. I also 
obtained an average group size of less than 1 
inch at 10 yards. The Supermag is a sturdy 
pellet that would work well on pests. 

There are numerous match type wadcutter 
pellets that normally give excellent accuracy 




When 

penetration is 
required, the 
Crosman 
pointed pellet is 
a superb choice 
as shown by 
how it easily 
penetrated this 
3/8-inch board. 
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Although the 

22-caliber 

pointed pellet 

(left) gave 

deeper 

penetration, the 

wadcutter 

(right) gave a 

wider entrance 

hole and 

channel. 



in most guns. One that I have tested rather 
extensively is the Gamo Match and it shows 
excellent weight and dimensional uniformity. 
My only objections to this pellet are that it is 
rather soft and it has a large internal cavity. 
Therefore, penetration is not as great as it is 
with some other wadcutter pellets. 

Keep in mind the hollow-pointed pellets 
like the Beeman Crow Magnum and the RWS 
Super-H-Point pellets expand even at low 
velocity. If they will function in your gun and 
have sufficient accuracy, by all means con- 
sider them for hunting and pest shooting. 
Finally, keep in mind that pellets having 
higher ballistic coefficients retain their veloc- 
ity (and hence their energy) better than those 
with low ballistic coefficients. If your C0 2 gun 
shoots them accurately, choose such a pellet 
if the performance characteristics (penetra- 
tion and expansion) are adequate for the spe- 
cies being hunted. The Crosman Premier has 
established an excellent reputation as a 
hunting pellet not only because its domed 
point is effective on game but also because it 
has a high ballistic coefficient. 

The major factor in effective use of an air or 
C0 2 gun on game and pests is placing the 
pellet precisely in the lethal zone. When I 



read of successful hunts, the one thing that 
comes through is that the pellet struck 
exactly where it should. This level of expertise 
comes with practice, but it also requires care- 
ful choice of equipment. If you are buying a 
C0 2 rifle or pistol specifically with hunting in 
mind, choose a model with sufficient power 
for the type of sport you plan to engage in. We 
have already expressed some views on power 
requirements and will now address evaluat- 
ing pellet performance. 

In accuracy testing, have your gun outfit- 
ted with the sighting equipment you plan to 
use during your hunting. Fire a minimum of 
three five-shot groups (preferably more) to 
determine which pellets show enough prom- 
ise to be evaluated more carefully. After this 
initial screening, run a clean patch through 
the bore and fire five five-shot groups with 
the two or three types of pellets that show 
promise. After this much testing, you will 
have a good idea of what you can expect from 
your gun with several types of pellets. In gen- 
eral, the lethal zone to be hit is very small, 
perhaps no larger than a nickel or quarter. If 
you cannot hit a target of this size, you 
should get closer to the target. Because of the 
level of accuracy required, shooting at critters 
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may be a very short-range activity. A C0 2 rifle 
may have enough power to dispatch a star- 
ling at 50-60 yards but accuracy may limit its 
effective range to 25-30 yards. The curvature 
of the trajectory also becomes a factor when 
you realize that your rifle is sighted in at 30 
yards but the pellet will strike 6-8 inches low 
at 50 yards depending on the ballistic coeffi- 
cient of the pellet. My recommendation, and 
the practice that I follow, is to consider a C0 2 
rifle to be limited to about 35 yards. At that 
distance, my most accurate C0 2 rifle will 
group in around 1 inch and hitting a target 
that size consistently requires I do my best 
shooting even if everything else is right. We 
do a great deal of harm to our sport when we 
allow critters to carry away pellets that have 
not struck a lethal zone. 

Having determined which pellets exhibit 
sufficient accuracy to be useful, we need to 
conduct a few simple tests to see how they 
will perform. There are two factors that need 
to be considered when determining the effec- 
tiveness of pellets on game. One of the factors 
is penetration and the other is energy trans- 
fer. The first requires no special interpreta- 
tion, but the second loosely refers to the 
"smash" with which the pellet hits. For exam- 
ple, a heavy, solid wadcutter like the Cros- 
man Copperhead or the Dynamit Nobel 
Supermag transfers energy to the target more 
efficiently than does a sleek, pointed pellet. 
For the same reasons that a wadcutter 
pushes air out of its path at large angles, it 
also pushes tissue out of its path. In other 
words, it creates a wide wound channel. 
While it may sound rather clinical, tissue 
must be displaced in a lethal zone for a pellet 
to be effective. That displacement of tissue is 
what we mean by smash or energy transfer. If 
a suitable wadcutter pellet is sufficiently 
accurate in your gun, it is a good choice for 
critters at short range. Keep in mind, how- 
ever, that wadcutter pellets generally have 
low ballistic coefficients and lose velocity rap- 
idly at longer ranges. 

Because a wadcutter pellet forces tissue 
out of its path at large angles, it transfers its 
energy to the target more rapidly than does a 
pellet that does not move material at large 
angles. Accordingly, wadcutter pellets gener- 
ally give less penetration than most other 
types. Hollow-point pellets such as the Bee- 



man Crow Magnum also give wide wound 
channels because they expand to a larger 
diameter. Penetration is somewhat limited, 
but energy transfer is rapid. On lightly con- 
structed critters like dirty birds (starlings), 
the Crow Magnum is devastating. There is no 
reason to pick a pellet that will penetrate 5 
inches in flesh if you want to shoot starlings 
because much of the pellet's energy is going 
to be expended on the landscape somewhere. 

While we have been discussing the effect of 
flat and hollow points, it should not be over- 
looked that one way to affect a wider wound 
channel is to use a larger caliber. It is well 
known that 20- and 22-caliber pellets are 
much more effective on game than are those of 
177 caliber. The reason is simple. Even with 
no expansion, the cross-sectional area of the 
larger caliber pellets exceeds that of the 177 
caliber. The cross-sectional areas of 177-, 20-, 
and 22-caliber pellets are 0.0246, 0.0314, and 
.0394 square inches, respectively. In other 
words, if pellets in these three calibers pene- 
trated the same distance in a target, the 
wound channels would be in direct proportion 
to the cross-sectional areas of the pellets. In 
order for a 177-caliber pellet to displace the 
same amount of tissue (volume of the wound 
channel) as one in 20 caliber, the 177 pellet 
would have to penetrate 1.28 times as deeply. 
To give the same volume of wound channel as 
a 22-caliber pellet, the 177-caliber pellet 
would have to penetrate 1.60 times as deeply. 

Another way to look at these data is that if 
pellets in the three calibers gave the same 
depth of penetration, the volume of the wound 
channel given by the 20 caliber would be 1.28 
times as large as that given by the 177-caliber 
pellet. The volume of the wound channel given 
by the 22-caliber pellet would be 1.60 times 
that of the 177 pellet. This all translates into 
showing the 1 77 is not as effective as the 20 or 
22 unless it penetrates much deeper. Under 
certain conditions, a 177 pellet may give 
deeper penetration than one of 20 or 22 cali- 
ber, but not enough to compensate for the 
larger diameter. Keep in mind that at the low 
velocity pellets travel, expansion doesn't 
amount to much except for hollow points. 
Therefore, pellet diameter is very important for 
the same reason that a 45-caliber bullet is 
more destructive than one of 32 caliber if they 
penetrate to the same depth. 
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Bars of soap shot with Crosman pointed pellets show the 1 77 caliber (left) produces a much narrower wound 
channel than does the 22 caliber (right). 



All of this does not mean that a 177-caliber 
air or C0 2 gun cannot be devastating. 
Although I did not witness it, I know of an 
individual who killed a fox with a 1 77-caliber 
air rifle that is known to give a velocity 
approaching 1000 ft/sec. However, the pellet 
was placed precisely between the ear and the 
eye and entered the brain of the fox. Would a 
pellet of 20 or 22 caliber been more effective? 
No, because the 177 pellet was placed pre- 
cisely where it should have been. However, 
placing a 22-caliber pellet in the shoulder is 
not equivalent to placing a 177-caliber pellet 
in the brain. It is not the caliber that makes a 
particular air or C0 2 gun an effective tool for 
harvesting game or dispatching pests. There 
are many reasons for choosing the most effec- 



tive equipment for the job. Having told the 
story of a fox being taken with a 1 77-caliber 
air rifle, I do not want anyone to think I con- 
done such things. It is more of a stunt than 
an accepted hunting practice. People have 
gone over Niagara Falls in a barrel, but that is 
more of a stunt than a way to commute to 
work. I believe we must avoid every appear- 
ance of recklessness if we are to prevent addi- 
tional regulation of our sport. 

For a pellet to be effective, it must pene- 
trate to the lethal zone. Penetration is nor- 
mally tested in some medium that is 
supposed to simulate flesh. I do not shoot 
steaks and roasts, so I shoot soap. One thing 
I like about soap is when a pellet penetrates 
it, it leaves a hole that does not close up. 
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Therefore, it is possible to examine the chan- 
nel created by the pellet to see its character- 
istics. It does not bother me much that soap 
is not much like flesh because if a pellet pen- 
etrates 50% farther than another in soap, the 
same would probably true about penetration 
in flesh. A pellet that gives 2 inches of pene- 
tration in a bar of soap might penetrate 3 
inches in flesh, but I can still compare the 
relative behavior of two pellets by measuring 
their penetration in soap. Of course, to be 
consistent the same type of soap bar must be 
used in both cases. 

I have conducted soap penetration tests by 
pellets of different calibers and styles. In the 
tests, the same brand of soap from the same 
12 -bar package was used, and in most cases, 
the pellet velocity was very near 600 ft/ sec. 
The two exceptions were the 177-caliber 
Crosman pointed pellet, which had a velocity 
of approximately 670 ft/sec, and the Beeman 
Kodiak 22 caliber, which had a velocity of 
approximately 520 ft/sec. The tests demon- 
strated several principles related to caliber, 
pellet weight, and pellet type. For example, 
the deepest penetration was given by the 
slowest pellet, which also had the largest 
diameter. The 21.4-grain 22-caliber Beeman 
Kodiak, which has a round nose shape, pene- 
trated 2.90 inches of soap even though the 
velocity was only about 520 ft/ sec. On the 
other hand, the 22-caliber Crosman Premier, 
which weighs 14.3 grains and was traveling 
at 600 ft/sec, gave 2.47 inches of penetra- 
tion. Velocity is not the most important factor 
in penetration. If it were, the Premier at about 
80 ft/ sec greater velocity would have pene- 
trated more deeply. Pellet weight relative to 
the caliber is more important. 

To further demonstrate that fact, the 177- 
caliber Crosman Premier heavy pellet weighs 
10.50 grains, which is very heavy for the cali- 
ber. With a velocity of approximately 600 
ft/sec, the penetration was 2.61 inches of 
soap. This was by far the most penetration of 
the 177-caliber pellets tested even though the 
velocity was the lowest. 

Beeman Crow Magnum hollow points in 
177, 20, and 22 calibers gave the least pene- 
tration of the pellets tested in each caliber. 
However, the wound channel in each case 
opened up significantly just beyond the 
entrance showing the effect of expansion. 



These and other penetration tests show the 
1 77 caliber does not penetrate nearly enough 
to compensate for the larger diameter of 20- 
and 22-caliber pellets. The larger calibers dis- 
place more material. However, it should be 
mentioned the 177 caliber does have some 
advantages. Velocities of 177-caliber pellets 
are normally higher unless guns of greatly 
differing power are used. Therefore, the tra- 
jectories of 177-caliber pellets are usually 
flatter, which makes hitting a small target 
easier. If a heavy 177-caliber pellet is used in 
order to gain penetration, the velocity is lower 
and there is not much difference in trajectory 
between that and pellets in 20 or 22 caliber. 
There is no free lunch. 

Regulations 

With regard to regulations applicable to 
hunting with air and C0 2 rifles, most states 
regard them as simply a type of gun so the 
usual regulations apply. If you have an inter- 
est in using an air or C0 2 rifle to hunt, be sure 
to check the regulations, including transport- 
ing such a rifle, that apply in your area. You 
may find some shocking facts. For example, in 
Illinois, any air or C0 2 gun of caliber larger 
than 177 is considered to be a firearm and the 
same restrictions apply with regard to pur- 
chase and possession. That means a Firearm 
Owner's Identification Card is required to pur- 
chase or possess such a gun. Furthermore, a 
background check and a waiting period are 
imposed on the purchase of any air or C0 2 
gun over 177 caliber. Similar restrictions 
apply to air and C0 2 guns of 177 caliber if 
they produce a muzzle velocity higher than 
700 ft/sec. Because of these restrictions, the 
affected air rifles cannot be shipped to individ- 
uals within the state. I mention the situation 
that exists in my home state for three reasons. 
First, there may be regulations in your juris- 
diction that limit your use of a C0 2 gun. Sec- 
ond, if you know of restrictions in other areas, 
you may want to see what you can do to pre- 
vent your area from becoming similarly 
oppressed. Third, just because you use an air 
or CO a gun, do not assume you are immune to 
gun restrictions either present or future. All it 
takes is to change a definition of what consti- 
tutes a firearm. 

The situation is even worse in much of 
Europe where the severe restrictions are placed 
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on alrguns that generate more than some 
denned low energy threshold, usually 7.5 joules 
or 5.5 ft-lbs. Air and C0 2 rifles that fire faster 
than 500 ft/sec cannot be shipped to Canada. 
As a result, many of the American guns are 
available in special low-power versions for sale 
in Canada. All of this points to the fact that air 
gunners must be squeaky clean in the conduct 
of their sport. To not be is to invite limitations 



so severe as to make it impossible to engage in 
many activities we enjoy. 

Before you head out with your pistol or 
rifle, contact the appropriate agency in your 
state to determine the regulations that apply 
to hunting with air and C0 2 guns. Remem- 
ber, a violation involving the use of an airgun 
can lead to confiscation of all your guns! 
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APPENDIX A. 



BALLISTICS TABLES 



The ballistics tables in this appendix have 
been calculated assuming an altitude of 1000 
feet above sea level and a sight height of 1.5 
inches above the bore. Calculations for alti- 
tudes a few hundred feet above or below the 
assumed altitude do not change the velocity 
or deviation from line of sight to any signifi- 
cant extent. The entries are given as veloc- 
ity/deviation. For example, 369/+ 1.87 means 
a velocity of 369 ft/ sec and an impact point 
that is 1.87 inches above the line of sight. In 
other words, the pellet will hit above the aim- 
ing point by 1.87 inches at that distance. 
413/-2.24 indicates a velocity of 413 ft/sec 
and a point of impact that is 2.24 inches 
below the point of aim at that distance. 

Tables are given for ballistic coefficients 
from 0.010 to 0.022 in intervals of 0.002. 
From 0.025 to 0.040 the interval is 0.005. 
The reason for this is that for low ballistic 



coefficients there is a greater difference in the 
calculated results for small changes in the 
ballistic coefficient. In other words, there is a 
significant difference between a ballistic coef- 
ficient of 0.010 and one of 0.012 as far as the 
remaining velocity and deviation from the line 
of sight are concerned. On the other hand, 
the difference between the results calculated 
using ballistic coefficients of 0.030 and 0.032 
is slight and negligible in most cases. The 
range of 0.010 to 0.040 in ballistic coeffi- 
cients covers the values for virtually all air- 
gun pellets. Most C0 2 rifles and the higher- 
powered pistols have muzzle velocities in the 
range of 400 to 700 ft/ sec unless abnormally 
light or heavy pellets are used. Therefore, the 
velocity range chosen should cover almost 
any situation arising from the use of a CO a - 
powered rifle or pistol. 



Ballistic Coefficient = 0.010 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


352/+2.08 


310/+2.86 


272/0.00 


240/-7.55 


211/-21.2 


425 


374/+1.73 


329/+2.47 


290/0.00 


255/-6.62 


224/-18.6 


450 


396/+ 1.43 


349/+2.14 


307/0.00 


270/-5.84 


238/-16.4 


475 


419/+1.18 


369/+ 1.87 


324/0.00 


286/-5.17 


251/-14.6 


500 


442/+0.96 


389/+1.63 


342/0.00 


301/-4.60 


265/-13.0 


525 


464/+0.77 


409/+1.43 


360/0.00 


317/-4.11 


279/-11.7 


550 


487/+0.61 


429/+1.25 


378/0.00 


333/-3.68 


293/10.5 


575 


509/+0.47 


450/+1.10 


396/0.00 


349/-3.31 


307/-9.49 


600 


532/+0.35 


470/+0.96 


414/0.00 


365/-2.99 


321/-8.60 


625 


554/+0.24 


490/+0.84 


432/0.00 


381/-2.71 


335/-7.81 


650 


576/+0.14 


510/+0.74 


450/0.00 


397/-2.46 


349/-7.12 


675 


598/+0.06 


530/+0.65 


468/0.00 


413/-2.24 


364/-6.52 


700 


620/-0.01 


549/+0.57 


486/0.00 


429/-2.04 


378/-5.98 


725 


642/-0.08 


569/+0.50 


503/0.00 


445/- 1.87 


392/-5.51 


750 


663/-0.14 


588/+0.44 


520/0.00 


460/- 1.72 

RAI 


405/-5.09 
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Ballistic Coefficient = 0.012 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


360/+1.90 


323/+2.61 


290/0.00 


261/-6.73 


235/-18.6 


425 


382/+1.57 


344/+2.26 


309/0.00 


278/-5.90 


250/- 16.3 


450 


405/+1.29 


364/+ 1.95 


327/0.00 


294/-5.20 


264/-14.4 


475 


428/+ 1.05 


385/+ 1.70 


346/0.00 


311/-4.60 


280/-12.8 


500 


451/+0.84 


406/+1.48 


365/0.00 


328/-4.09 


295/-11.4 


525 


474/+0.67 


427/+ 1.29 


384/0.00 


345/-3.65 


310/-10.2 


550 


497/+0.52 


448/+1.12 


403/0.00 


362/-3.26 


326/-9.18 


575 


520/+0.39 


469/+0.98 


422/0.00 


380/-2.93 


341/-8.28 


600 


542/+0.27 


490/+0.86 


441/0.00 


397/-2.64 


357/-7.49 


625 


565/+0.17 


510/+0.75 


460/0.00 


415/-2.39 


373/-6.80 


650 


588/+0.08 


531/+0.66 


480/0.00 


432/-2.17 


389/-6.20 


675 


610/+0.00 


552/+0.57 


498/0.100 


449/-1.97 


404/-5.66 


700 


633/-0.07 


572/+0.50 


517/0.00 


466/- 1.80 


420/-5.19 


725 


655/-0.13 


592/+0.43 


535/0.00 


483/- 1.64 


435/-4.78 


750 


677/-0.19 


612/+0.37 


553/0.00 


500/-1.51 


450/-4.41 



Ballistic Coefficient = 0.014 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


365/+ 1.78 


333/+2.45 


304/0.00 


278/-6.21 


253/-16.9 


425 


388/+ 1.46 


354/+2.11 


323/0.00 


295/-5.44 


269/-14.9 


450 


411/+1.19 


373/+ 1.83 


343/0.00 


313/-4.79 


285/-13.1 


475 


434/+0.96 


397/+ 1.58 


362/0.00 


330/-4.23 


302/- 11.6 


500 


458/+0.77 


418/+1.38 


382/0.00 


348/-3.76 


318/-10.4 


525 


481/+0.60 


440/+1.20 


402/0.00 


367/-3.35 


335/-9.28 


550 


504/+0.45 


461/+1.04 


422/0.00 


385/-3.00 


351/-8.33 


575 


527/+0.33 


483/+0.91 


442/0.00 


404/-2.69 


368/-7.51 


600 


550/+0.22 


504/+0.79 


462/0.00 


422/-2.42 


385/-6.79 


625 


573/+0.12 


526/+0.69 


481/0.00 


440/-2.19 


402/-6.16 


650 


596/+0.04 


547/+0.60 


501/0.00 


459/- 1.98 


419/-5.61 


675 


619/-0.04 


568/+0.52 


521/0.00 


477/- 1.80 


436/-5.13 


700 


642/-0.10 


589/+0.45 


540/0.00 


495/- 1.64 


453/-4.70 


725 


664/-0.16 


609/+0.39 


559/0.00 


512/-1.50 


469/-4.31 


750 

220 COol 


686/-0.22 

D ISTOLS AND RIFI FS- 


630/+0.33 


578/0.00 


530/- 1.37 


485/-3.98 



Ballistic Coefficient = 0.016 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


369/+1.69 


341/+2.34 


315/0.00 


291/-5.84 


268/-15.8 


425 


392/+1.38 


362/+2.01 


334/0.00 


309/-5.11 


285/- 13.9 


450 


416/+1.12 


384/+ 1.74 


354/0.00 


327/-4.50 


302/- 12.2 


475 


439/+0.90 


406/+1.50 


375/0.00 


346/-3.97 


319/-10.8 


500 


463/+0.71 


428/+ 1.30 


395/0.00 


365/3.53 


337/-9.66 


525 


486/+0.55 


450/+1.13 


416/0.00 


384/-3.14 


354/-8.64 


550 


510/+0.41 


472/+0.98 


436/0.00 


403/-2.81 


372/-7.75 


575 


533/+0.29 


494/+0.86 


457/0.00 


422/2.52 


390/-6.99 


600 


556/+0.18 


516/+0.74 


477/0.00 


441/-2.27 


408/-6.32 


625 


589/+0.09 


537/+0.65 


498/0.00 


460/-2.05 


426/-5.73 


650 


603/+0.01 


559/+0.56 


518/0.00 


480/- 1.85 


444/-5.21 


675 


626/0.07 


580/+0.48 


538/0.00 


498/- 1.68 


461/-4.76 


700 


649/-0.13 


602/+0.41 


558/0.00 


517/1.53 


479/-4.36 


725 


672/-0.19 


623/+0.35 


577/0.00 


535/1.39 


496/-4.00 


750 


694/-0.24 


643/+0.30 


596/0.00 


553/1.27 


512/-3.68 



Ballistic Coefficient = 0.018 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


372/+ 1.63 


347/+2.25 


323/0.00 


301/-5.57 


280/-15.0 


425 


396/+1.32 


369/+ 1.94 


344/0.00 


320/-4.88 


298/-13.1 


450 


420/+1.07 


391/+1.67 


364/0.00 


339/4.29 


316/-11.6 


475 


443/+0.85 


413/+1.44 


385/0.00 


358/-3.78 


334/- 10.3 


500 


467/+0.67 


435/+ 1.25 


406/0.00 


378/-3.36 


352/-9.14 


525 


490/+0.51 


458/+ 1.08 


427/0.00 


398/-2.99 


379/-8.17 


550 


514/+0.38 


480/+0.94 


448/0.00 


418/-2.67 


389/-7.33 


575 


537/+0.26 


502/+0.82 


469/0.00 


437/-2.40 


408/-6.60 


600 


561/+0.16 


524/+0.71 


490/0.00 


457/-2.15 


426/-5.97 


625 


584/+0.06 


546/+0.61 


510/0.00 


477/-1.94 


445/-5.41 


650 


608/-0.02 


568/+0.53 


531/0.00 


496/- 1.76 


463/-4.92 


675 


631/-0.09 


590/+0.45 


552/0.00 


516/-1.59 


482/-4.49 


700 


654/-0.15 


612/+0.39 


572/0.00 


535/- 1.45 


500/-4.11 


725 


677/-0.21 


633/+0.33 


592/0.00 


554/- 1.32 


517/-3.77 


750 


700/-0.26 


654/+0.28 


612/0.00 


572/- 1.20 

RAI 


535/-3.46 

1 I.QTirRTARI FS 221 



Ballistic Coefficient = 0.020 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


375/+1.57 


352/+2.19 


330/0.00 


310/-5.37 


291/-14.4 


425 


399/+ 1.28 


374/+1.88 


351/0.00 


329/4.69 


309/-12.6 


450 


422/+ 1.03 


396/+ 1.62 


372/0.00 


349/-4.12 


327/-11.1 


475 


446/+0.82 


419/+1.40 


393/0.00 


369/-3.64 


346/-9.83 


500 


470/+0.64 


442/+1.21 


414/0.00 


389/-3.23 


365/-8.74 


525 


494/+0.48 


464/+ 1.05 


436/0.00 


409/-2.87 


384/-7.81 


550 


517/+0.35 


487/+0.91 


457/0.00 


430/-2.57 


403/-7.01 


575 


541/+0.24 


509/+0.79 


479/0.00 


450/-2.30 


422/-6.31 


600 


565/+0.13 


532/+0.68 


500/0.00 


470/-2.07 


442/-5.71 


625 


588/+0.04 


554/+0.59 


521/0.00 


490/- 1.86 


460/-5.17 


650 


612/-0.03 


576/+0.50 


542/0.00 


510/-1.68 


480/-4.70 


675 


635/-0.10 


598/+0.43 


563/0.00 


530/ -1.53 


498/4.29 


700 


659/-0.17 


620/+0.37 


584/0.00 


549/ -1.38 


517/-3.92 


725 


682/-0.22 


642/+0.31 


604/0.00 


569/- 1.26 


535/-3.59 


750 


705/-0.30 


663/+0.26 


624/0.00 


588/-1.15 


553/-3.30 



Ballistic Coefficient = 0.022 



M.V. 














(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 




400 


377/+ 1.53 


356/+2.13 


336/0.00 


317/-5.20 


299/-13.9 




425 


401/+1.24 


378/+ 1.83 


357/0.00 


337/-4.55 


318/-12.2 




450 


425/+ 1.00 


401/+1.58 


378/0.00 


357/-4.00 


337/10.7 




475 


449/+0.79 


424/+ 1.36 


400/0.00 


378/-3.53 


356/-9.49 




500 


473/+0.61 


447/+1.18 


422/0.00 


398/-3.13 


376/8.44 




525 


496/+0.46 


469/+ 1.02 


443/0.00 


419/-2.78 


395/-7.54 




550 


520/+0.33 


492/+0.88 


465/0.00 


439/-2.48 


415/-6.76 




575 


544/+0.22 


515/+0.76 


487/0.00 


460/-2.22 


435/-6.09 




600 


568/+0.12 


537/+0.66 


508/0.00 


481/-2.00 


454/-5.50 




625 


592/+0.03 


560/+0.57 


530/0.00 


501/-1.80 


474/-4.98 




650 


615/-0.05 


582/+0.49 


551/0.00 


522/- 1.63 


493/-4.53 




675 


639/-0.12 


605/+0.41 


572/0.00 


542/- 1.47 


512/-4.12 




700 


662/0.18 


627/+0.35 


593/0.00 


562/- 1.33 


532/-3.77 




725 


686/-0.23 


648/ +0.29 


614/0.00 


581/-1.21 


550/-3.45 




750 

222 m~ 1 


709/-0.28 

=>ISTr>l .9 AMn RIFI FS 


670/+0.24 


634/0.00 


601/-1.10 


568/-3.17 





Ballistic Coefficient = 0.025 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


380/+1.48 


361/+2.07 


343/0.00 


326/-5.02 


310/-13.3 


425 


404/+1.20 


384/+1.78 


365/0.00 


346/-4.38 


329/-11.6 


450 


428/+0.96 


407/+1.53 


386/0.00 


367/3.85 


349/10.3 


475 


452/+0.76 


430/+1.32 


408/0.00 


388/-3.39 


369/-9.09 


500 


476/+0.58 


453/+1.14 


431/0.00 


409/-3.01 


389/-8.08 


525 


500/+0.44 


475/+0.98 


453/0.00 


430/-2.68 


409/-7.22 


550 


524/+0.31 


499/+0.85 


475/0.00 


452/2.39 


430/-6.48 


575 


548/+0.19 


522/+0.73 


497/0.00 


473/-2.14 


450/-5.83 


600 


572/+0.10 


545/+0.63 


519/0.00 


494/- 1.92 


470/-5.26 


625 


596/+0.01 


567/+0.54 


540/0.00 


515/-1.73 


490/-4.76 


650 


619/-0.07 


590/+0.46 


562/0.00 


536/- 1.56 


510/-4.33 


675 


643/0.13 


613/+0.39 


584/0.00 


556/-1.41 


529/-3.94 


700 


667/-0.19 


635/+0.33 


605/0.00 


577/- 1.28 


549/-3.60 


725 


690/-0.25 


657/+0.28 


626/0.00 


597/-1.16 


569/-3.29 


750 


714/-0.30 


679/+0.23 


647/0.00 


617/-1.05 


588/-3.02 



Ballistic Coefficient = 0.030 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


383/+ 1.43 


367/+2.00 


352/0.00 


337/-4.79 


323/12.6 


425 


407/+1.15 


390/+1.71 


374/0.00 


359/-4.19 


344/- 11.1 


450 


432/+0.92 


414/+1.47 


396/0.00 


380/-3.67 


364/-9.75 


475 


456/+0.72 


437/+1.27 


419/0.00 


402/ -3. 24 


385/-8.63 


500 


480/+0.55 


460/ +1.09 


442/0.00 


423/-2.87 


406/-7.68 


525 


504/+0.40 


484/+0.94 


464/0.00 


445/-2.55 


427/-6.85 


550 


528/+0.28 


507/+0.81 


487/0.00 


467/-2.28 


448/-6.14 


575 


552/+0.17 


530/+0.70 


509/0.00 


489/-2.04 


469/-5.53 


600 


576/+0.07 


554/+0.60 


532/0.00 


510/-1.83 


490/-4.99 


625 


600/-0.01 


577/+0.51 


554/0.00 


532/- 1.64 


511/-4.51 


650 


624/-0.09 


600/+0.44 


576/0.00 


553/- 1.48 


531/-4.09 


675 


648/-0.15 


623/+0.37 


598/0.00 


574/ -1.34 


552/3.72 


700 


672/0.21 


646/+0.31 


620/0.00 


596/-1.21 


572/-3.40 


725 


696/-0.27 


668/+0.26 


642/0.00 


616/-1.10 


592/-3.10 


750 


719/-0.31 


690/+0.21 


663/0.00 


637/-0.99 

RAI 


612/-2.84 

1 ICTir.S TARI F.c; 9.93 



Ballistic Coefficient = 0.035 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


386/+ 1.39 


372/+1.95 


358/0.00 


346/-4.64 


333/-12.2 


425 


410/+1.11 


395/+1.67 


381/0.00 


367/-4.05 


354/-10.7 


450 


434/+0.88 


419/+1.43 


404/0.00 


389/-3.55 


376/-9.39 


475 


458/+0.69 


442/+ 1.23 


427/0.00 


412/-3.13 


397/-8.31 


500 


483/+0.52 


466/+ 1.06 


450/0.00 


434/-2.77 


418/-7.39 


525 


507/+0.38 


489/+0.91 


472/0.00 


456/-2.47 


440/-6.60 


550 


531/+0.26 


513/+0.79 


495/0.00 


478/-2.20 


461/-5.92 


575 


555/+0.15 


536/+0.68 


518/0.00 


500/- 1.97 


483/-5.32 


600 


580/+0.06 


560/+0.58 


541/0.00 


522/- 1.76 


504/-4.80 


625 


604/-0.03 


583/+0.50 


564/0.00 


544/- 1.59 


526/-4.34 


650 


628/0.10 


607/+0.42 


586/0.00 


566/ -1.43 


547/-3.94 


675 


652/-0.17 


630/+0.35 


609/0.00 


588/- 1.29 


568/-3.58 


700 


676/-0.22 


653/+0.29 


631/0.00 


610/-1.16 


589/-3.26 


725 


700/-0.28 


676/+0.24 


653/0.00 


631/-1.05 


609/-2.98 


750 


724/0.32 


699/+0.19 


675/0.00 


652/-0.95 


630/-2.72 



Ballistic Coefficient = 0.040 



M.V. 












(fps) 


10 yds. 


20 yds. 


30 yds. 


40 yds. 


50 yds. 


400 


387/+ 1.36 


375/+1.91 


363/0.00 


352/-4.53 


341/-11.9 


425 


412/+1.09 


399/+ 1.63 


386/0.00 


374/-3.95 


362/-10.4 


450 


436/+0.86 


423/+ 1.40 


409/0.00 


397/-3.47 


384/-9.13 


475 


460/+0.67 


446/+ 1.20 


432/0.00 


419/-3.05 


406/-8.08 


500 


485/+0.50 


470/+1.04 


456/0.00 


442/-2.70 


428/-7.19 


525 


509/+0.36 


494/+0.89 


479/0.00 


464/-2.40 


450/-6.41 


550 


534/+0.24 


518/+0.77 


502/0.00 


487/-2.14 


472/-5.75 


575 


558/+0.14 


541/+0.66 


525/0.00 


509/- 1.92 


494/-5.17 


600 


582/+0.04 


565/+0.56' 


548/0.00 


532/- 1.72 


516/-4.66 


625 


606/-0.04 


588/+0.48 


571/0.00 


554/- 1.54 


537/-4.22 


650 


631/-0.11 


612/+0.41 


594/0.00 


576/- 1.39 


559/-3.82 


675 


655/-0.18 


635/+0.34 


616/0.00 


598/- 1.25 


580/-3.47 


700 


679/-0.23 


659/+0.28 


639/0.00 


620/-1.13 


602/-3.16 


725 


703/-0.28 


682/+0.23 


661/0.00 


642/- 1.02 


623/-2.88 


750 
o.o.a nn„ 


727/-0.33 

PIRTDI Q AMn RIPI PQ 


705/+0.18 


684/0.00 


663/-0.92 


643/-2.64 



From the author of American Air Rifles comes this complete 
guide to C02-powered pistols and rifles. Here you will find: 

• A comprehensive history of CO2 guns 

• How to shoot, test and use CO2 pistols and rifles 
How to select the right BB or pellet 

• A complete evaluation of current and "classic" CO2 pistols and rifles 
Complete ballistic tables for CO2 guns 




Everything you need to know to enjoy the 

compelling sport of shooting CO2 pistols and 

rifles can be found in this first-of-its-kind guide 

from one of the industry's experts. 
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